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Roy F. Weston, Inc. 
17 Karch 1986 
W.O. No. 2640-01-01 

CARRIER CORPORATION 

Collierville, Tenressee Plant 

PROGRESS REPORT 

I. Baek(?roun(3 

Following heavy rains in late January 1985, a 
trichloroethylene (TCE) leak was detected near the southeast 
corner of the main production building at the Carrier 
facility in Collierville, Tennessee. TCE was found emanat
ing from under an above ground, diked TCE storage tank pad 
and flowing into a nearby storm sewer. With immediate 
corrective action. Carrier recovered 542 gallons of TCE. 
The source of the leakage was later identified by Carrier 
Corporation as corroded distribution pipes which connected 
two of the tanks on the pad, installed in 1977 or 1978, to 
the main production building. Borings were drilled immedi
ately after the spill into fill material (emplaced natural 
soil) thet covered the upper four to six feet cf the site. 
Lab' results of soil samples inciccted that tine fill co.n-
teined elevated TCE levels, thought to result from perching 
cf vater and contaminants on a permeability contrast between 
tbe fill and native silt/clsy soils. Tbe storage tank pad 
and distribution lines were removed in February 19E5 along 
with a guantity of fill materiel. 

Dp to 15 feet of materiel wes subsequently excavated by 
Carrier in the northeast corner of the effected area based 
on the results of a second series of borings. In Kay of 
1965, soil samples from uncased borings in this excevated 
"pit" showed elevated levels cf TCE down to the . maximum 
boring penetration depth of 30 feet below original grade. 

ROY F. WESTON, INC. (WESTON) was contracted by Carrier 
Corporation in June of 1985 to investigate and determine the 
extent of contamination and provide viable remedial options 
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based on the results. A multi-phase program was initiated 
by WESTON. 

PhBPP I 

The WESTON Phase I study of TCE contamination at Carrier's 
Collierville, Tennessee site was completed in late July 1985. 
Phase I field activities included drilling of and sampling from 6 
boreholes around the perimeter of the TCE release area and 
subsequent installation of Iysimeters. Results and conclusions 
of the Phase I study included: 

1. The site is underlain by 20 to 25 feet of unsaturated 
silts and clays overlying 20 to 25 feet of unsaturated 
sands in turn underlain bjg a minimum of 2 to 3 feet of 
low permeability (5 X 10 cm/sec), highly plastic clay 
(DSCS classification CB). 

2. Lab analyses of continuous soil samples from ell 6 
borings showed no trichloroethylene (TCE) above the 
detection limit of 1 ppm. These included samples from 
the top and bottom of Shelby tubes taken of the top of 
the confining clay. 

Vapor wells (Iysimeters) were instelled in each borehole to 
monitor soil gas at the interface betv;een the clay and overlying 
units in the event that the clsy layer inhibited vertical move
ment of eny contaminants. (Samples from the top of Shelny tubes 
showed the highest Organic Vapor Analyzer (OVA) head space 
readings.) 

The clay layer vas not penetrated during Phase I, since back
ground date had indicated that groundwater in. the Collierville 
aree ves frequently found under confined conditions beneath clay 
units et the same approximate depth of the clay unit near the 
pit. Logs of the two municipal supply wells, located approxi
mately 2,000 feet northeast and at approximately the same eleva
tion as the study aree, showed in descending order 30 feet of 
cley, 20-25 of sand and gravel and 60 to 85 feet of clay and 
clayey sand above 180 to 190 feet of vater bearing (Memphis 
Formation) sand. 

Phase I results have been reported in detail in Reference A. 
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The purpose of the Phase II study was to: 

• Determine the potential for vertical migration of TCE 
into the first groundwater system located within or 
beneath the clay unit identified in Phase I. 

• Obtain additional soil end water samples for laboratory 
analysis, to substantiote Phase I conclusions. In 
particular, place two additional borings, one inside 
the pit excavation to verify original contaminant 
levels; one within the main production building to 
"close the loop" of borings around the pit. 

• Characterize groundwater (depth, quality, flow direc
tion), by installation of four monitoring wells. 

Three additional test borings/vapor wells were installed during 
the first stage of Phase II (see Figure 1 for ell boring and well 
locations). The first, test boring 7 (TB ^7), was drilled during 
the week of 14 October 1985 on the west side of the pit (through 
the foundation of the main manufacturing building) and completed 
the system of borings meant to encircle the pit. Borehole 
stratigraphy and lab results of soil samples from the borehole 
were similar to those of the previous 6 holes. 

An attempt to place en all-terrain vehicle into the pit to obtain 
the second boring was unsuccessful, heavy rains having made the 
pit bottom unstable. As a result, it wes decided to relocete 
this boring location to the pit perimeter. Two test borings 
(TE-8 and TB-lA) were subsequently accomplished on 19-20 November 
1985 (refer to Section II of this report). 

During tbe period 14 to 23 October 1985, an attempt was made to 
.install groundwater monitoring wells at the site. The effort was 
curtailed prematurely due to cumulative problems vith the drill
ing subcontractor; however, the boring for proposed monitoring 
well, MW-1, vas advenced to 36 feet before termination of activi
ties. Subsurface conditions in this hole were found to differ in 
several vays from the consistent pattern of silt-to-sand-to-cley 
in the vicinity of the pit. Alternating layers of unsetureted 
silt, clayey-silt, end sand characterize the upper 26 feet of 
MW-1. Even more sianificant, however, vas that saturated 
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conditions were encountered at a depth of approximately 29 feet 
vithin a sand and gravel zone.It vas not known whether the 
encountered groundwater represented a perched system above the 
clay, flow vithin a channelized sand and gravel deposit incised 
into the clay or, in the absence of the cley unit, a local 
Bubcrop/recharge area of the groundwater system anticipated to be 
below the clay unit in the pit area. 

Additionally, during the 14-23 October period, water samples of 
the untreated sprinkler water main,, and a drinking fountain 
vithin the Carrier plant were obtained. Both measured less than 
detectable (<2.5 ppb) concentrations of TCE. 

The Phase II data, through 23 October, were summarized in the 
Reference B report. 

Following e subsequent reviev of these Phase II data, WESTON and 
Carrier decided that the Phase II effort should proceed es 
follovs: 

• The two test borings elong the pit perimeter vould be 
instelled and sampled. 

• Tvo veils vould be installed at tbe KW-1 location to 
investigate both the shellow water bearing zone and the 
deep aquifer. 

• Mud rotary drilling techniques (as opposed to hollow 
stem auger) vould be used for.veil drilling. 

II. Phase II Data and Resultg fefter 23 October 1985) 

The tvo additionel perimeter test borings (TB-8 end TE-IA) 
vere instelled on 19-20 November 1985. . TB-8 ves located on 
tbe pit edge as close as possible to tbe area vhere initial 
Carrier sampling (Mey 1985) had identified elevated TCE 
levels belov tbe pit (1850 ppm max). TB-IA vas drilled less 
than 5 feet avey from the location of TB-1 (vhich bed to be 
backfilled during the initial WESTON drilling progrem due to 
overheeting of augers). Stratigrephy in both TE-6 end TB-lA 
ves again similar to thet of eerlier borings. Bovever, 
laboratory results of soil samples showed TCE levels of 0.3 
ppm (300 ppb) et two intervals vithin each boring. In both 
borings, the first interval (14.0 to 15.5 feet) corresponds 

-4-



\:Z<pi23 

to both the excavated bottom of the pit (then covered by 2 
to 3 feet of silts and clays) and the change between predom
inantly brovn and gray soils. The second interval differs 
in depth for the two borings, occurring at the sand-clay 
interface in TB-lA but 5 to 6 feet above the interface in 
TB-8. While 300 ppb TCE levels in TB-B and lA soils - are 
high compared to the less than detectable levels in the 
other soil borings, the proximity of these soils to the area 
vhere TCE levels in May 1985 were measured at upwards of 
1E5D ppm suggests that either: 

1. TCE levels ere diminishing with time, following 
the removal of the contamination source by Carrier 
or, 

2. The initial elevated TCE measurements vere not 
indicative of concentrations belov the pit, 
possibly being influenced by vertical migration of 
TCE during placement of the initial uncased 
boreholes. 

All Phase II soil sample results ere included in the Appen
dix to this report. 

Following receipt of the November 1985 soil results. Carrier 
requested permission from the Tennessee Department o 
end Enviro.nment (DHE) to backfill the cit end 

f Beelth 
restore 

elevations • to grade level. The basis for this request was 
1) absence of actionable levels of TCE in soil samples, 2) 
safety,, and 3) to preclude further erosion, and undermining 
of underground pipes .in the area. Permission vas granted by 
DEE on 20 November. The pit ves -backfilled shortly thereaf
ter. 

The additionel Phase II effort ves the installation of five 
monitoring wells to ascertein groundvater quality in the 
first drinking vater aquifer beneath the Carrier facility. 
Well installetion and development vere completed during the 
period 2-11 December and 18-20 December 1985. Well data are 
shovn in Tables 1 and 2, veil locations ih Figure 1. Weter 
samples end veter levels vere obtained on 6-7 January and 20 
February 1986. Water samples vere analyzed for TCE by 
American Interplex Corporation in the former instance and by 
both American Interplex and WESTON in tbe latter instance. 
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Water samples were split with the Tennessee DHE on 7 Janu
ary. All sample results are in Table 2 and 3. TCE levels 
above detection limits were measured in wells MW-4 and 
MW-IS; based on available data the source of the TCE cannot 
be determined. 

Monitoring veil vater level measurements, taken on 6-7 
January are also listed in Table 2. Based on these two sets 
of water level measurements, localized groundwater flow 
vithin the Memphis Sand aquifer is to the northwest in the 
direction of the municipal wells. It is not known, based on 
available data, if this is the natural flow direction or one 
induced by pumping of the municipal wells (a cone of influ
ence from the municipal wells is possible but is yet unde
fined) . 

The presence of saturated conditions above the traditional 
elevation of the clay in boring MW-1, drilled at a location 
betveen the plant and a nearby municipal vater supply veil, 
dictated that tvo veils be set into this area, one into a 
shallov perched vater system and the second into the under
lying Memphis sand. An outer casing set and grout sealed 3 
to 5 feet into tbe top of the cley circumvented any possi
bility of cross-contamination betveen vater-beering systems. 
This type of en outer casing ves subsequently used in the 
construction of all deep veils to protect the lover aquifer 
even though no perched conditions vere reported in the other 
three borings. 

The presence of tbe perched veter system in MW-lS ves only 
one of several indications of the confining ability of the 
cley unit. As shovn in Table 1, in monitoring veil 1 deep 
(MW-ID) the top of tbe cley vas penetrated at 36 feet vhile 
the first vater bearing sand vas. reported at 90 feet. 
Static vater level in tbe finished well folloving develop
ment vas epproximetely 57 feet belov grade, a level vithin 
the unsaturated confines of the cley unit. The . confin
ing/retarding ability of the cley at MK-lS/lD is further 
supported by tbe absence of TCE in the single MW-lD ground-
veter •sample (vbereas' groundvater from shellov monitoring 
veil MW-IS conteined 21 'to 50 ppb TCE). 

The clay unit thins to the southeast (the top dips vhile the 
bottom rises slightly in the southeast direction). Perhaps 
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more important is the finding that the clay unit also 
becomes progressively sandier to the south and southeast, 
possible limiting both its confining ability and its poten
tial effect as a barrier to contaminant migration. 

Predicting the movement (if any) of residual TCE avey from 
the pit area is difficult. TCE tied up in soils beneath the 
pit area may possibly be released by infiltration and 
migrate dovn to and along the natural permeability contrast 
betveen the clay and overlying sand (vhich slopes to the 
Bouth and southwest) and then vertically into tbe deeper 
Memphis aguifer through the sandy clay/clayey sand areas. 
However, data are insufficient to confirm this. 

III. Summery of Result? and Obgervations 

1. Measured TCE levels in soil immediately adjacent to the 
pit excavation do not exceed 300 ppb. 

2. Based on a limited number of monitoring well level 
meesurements, localized groundweter flow in the area of 
the Carrier Corporation is to the northwest in the 
direction of the municipal drinking vater supply.veil. 
It is not known if this is a natural flov direction or 
one induced by the pumping of the municipal veil field. 

3. A TCE contaminated, perched vater system of unknown 
size and character exists northwest of tbe main 
production building near monitoring wells MVf-lS and 
MW-ID. Measured TCE levels ranged from 21 to 50 ppb. 
Tbe analyte does not presently appeer in,the drinking 
veter aquifer immediately belov at or above tbe detec
tion limit of 2.5 ppb. 

4. Tbe trace levels of TCE measured in the drinking vater 
aquifer at MW-4 could result from lov-level TCE release 
from soils under the pit eree (migreting vertically to 
the top of clay and travelling along tbe clay interface 



TABLE 1 

WELL DATA AND WATER LEVELS (6-7 January 1986) 

Top of Clay (lit) Top of Memphis Static '"?ater 
Well No. DCS Sand (£t) BGS Level (ft) BGS 

MW-lD '-36' 90' 57.23 

MW-2D 50' 85' 57.66 

MW-3 54.5 75' 56.59 

HW-4 ^ 5 3 75-80' 56.59 

BGS - below ground surface 



Well 

TABLE 2 

MONITORING WELL WATER LEVEL AND TCE DATA (6-7 January 1986) 

Elevation 
(MSL) 
TSU 

Stick
up Length 
(ft) 

Total 
Depth (ft) 
TSU 

Water 
Level (ft) 
TSU 

Water 
Level 
Elevati 
(MSL ) 

284.01 

312.87 

285.06 

285.77 

285.81 

on 
TSU 

TCE^ln 
ppb 

^ 2 . 5 

21.0 

^ 2.5 

^ 2.5 

9.4 

MW-lD 343.20 

MW-IS 343.03 

MW-2D 3 4 4.84 

MW-3 344.03 

MW-4 3 4 3.91 

2.25 

2.40 

2.15 

2.10 

110.55 -

33.66 

105.15 -

90.27 -

107 

59.19 

30.2 

59.78 

58.26 

58.1 

1. Elevation data for monitoring wells was obtained and provided by Carrier Corporation. Data 
are included in Appendix B. 

2. TSU is Top of stick-up 

3. MSL is mean sea level 

4. Analysis performed by American Interplex Corporation (Memphis, TN). TCE analyses of split samples 
by Tennessee DUE show 20 ppb for MW-15 and 12 ppb for MW-4; other results less than detectable. 



TABLE 3 

MONITORING WELL TCE DATA (20 February 1986) 

Well 

MW-ID 

MW-IS 

MW-4 

TCE in ppb (analysis by /unerican Interplex) 

<2 

<2 

<2 

TCE in ppb (analysis by WESTON) 

<1 

50 

<l2 

I 
M 
O 
I 

Samples obtained by ENSAFE (Memphis, TN). 

Dupllca^te sample measured 1.1 ppb, 



IV. 

tovard MW-4). Bovever, data are not sufficient to 

confirm this hypothesis. 

5. The public vater system is not presently being affected 

by TCE. 

ypfprences 

A. progress Report by Roy F. Weston, Inc., 19 September 

B. progress Report by Roy F. Weston, Inc., 11 Nove.^er 

1985. 
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DRAWN LRM 
CHECKED 

DATE DES. E N C . 

A P P R O V E O 

DATE W. O. NO. 

DWG. NO. 



T5-6 

J IT 

-PV->'/ 

ry.-?-

^ ^ * * * tl 

GRAY C L A Y E Y S/LT, D 

BROWN/ CLAYEY SILT TO SILT AND CLAT, D R - D 

SAME AS 5.0 - S . S 

GRAY SILT, L ITTLE CLAY, M O T T L E D , DR 

BUFF TO BROWW SILTY SAND, LITTLE GRAVEL, DR 

GRAY SILTY CLAY, DR 
•ORANGE/WWITE SAND, TR>^C£ GRAVEL, D R - D 

ORANGE/WHITE MEDIUM GR, S A N D , L I T T L E 6RAVEL 
D 

ORANGE S A N D / T R A C E C i R A V E L , D - M 

0RAN6E AMD W W I T E £ A N D 

OR.AN<S>E A/JD W ^ I T E C L A Y 

DR - DRY 

D - DAMP 

M - M O I S T 
y e " = ) ' 

T E S T &OR.ING, 

- 6 -

ROYF WESTON. ••C. 

D R A W N LRM 
CHECKED 

DATE DES. ENC. 

APPROVED 

DATE W. O. NO. 

DWG. NO. 
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APPENDIX B 

Monitor Well Survey and Elevation Data 



UNfTED 
TECHNOLOGIES 
CARRIER 

Camer Corporation 

Cod»f*itie 7»nr>essec 38017 
(901)663-9761 

January 15, 1986 

"PROJECT MGMT' 

JAN 2 •/ W'j 
Mr. Don Messenger 
Roy F. Weston Inc. 
Weston Way 
West Chester, Pennsylvania 19380 

Re: Monitoring Well Location and Elevation Report, 
Si te Plan; attached. 

Gentlemen: 

Enclcsec please.find the monitoring well information you requested. The 
following notes should nelp clarify tnis repo:'t: 

- wells for this report have been numbered from 1 tnrough 1^, South to 
North respectively from their reference points, 

- wells which reach into ground water are designated by _W, 

- wells which do not reach ground water a r e designated by MW, 

- Reference Point A is the Southeast corner of the main plant, 

- Reference Point B is the Southeast corner of the front office building, 

- Reference Point C is the Na^th edge of the North' corridor concrete slab, 

- Reference Point D is the East edge of the main plant floor, 

- Reference Poi.".: E is the South edge cf concrete slab No^th of the 
propane storage tank, 

- Reference Point F is the West edge of main plant floor, 

- location measu-^ements were taken pe.'^pendicular from the plane of the 
Reference Points to the center-line of the well, 

- elevations are measured to the top of the well cove.'̂ s, and 

- the benchmark for elevations is oa'" main plant floor elevation 
established at 3̂ 13.00 feet above sea level. 

Please advise if additional information is required. 

Copy t c : 
Ge.'-ald Bailey 
John Brewer 
Bradford Cushing 
Jim Kelly 

Respectively, 

togar~^Hrtn 

CS.V-7 



Potential Hazardous Waste Site 

Site Inspection Report 
CARRIER AIR CONDITIONING COMPANY 

TND 044062222 

COLLIERVILLE, SHELBY COUNTY, TENNESSEE 

'3 



TENNESSEE DEPARTMENT OF HEALTH AND ENVIRONMENT 

OFFICE CORRESPONDENCE 

DATE: 

TO: 

FROM: 

SUBJECT: 

September 10, 1986 

The Carrier Air Conditioning Co. F i le 

Michael J . Higgs T^^^^Jf^^^'^ 

Sample Collected On July 15, 1986 

The f i e l d number associated with the samples collected on July 15, 
1986, correspond to those locat ion numbers depicted in f igure 1 of 
the Roy Weston, Inc. report on March 17, 1986. The exception to 
th i s is tne resul t marked "Mw-2" which is actual ly from the west 
well of the City of C o l l i e r v i l l e ' s water plant number 2. 

FROM 

A ^ 

TO 

^ 

DATE 

J' /^ ' i^ 

FROM 1 DATE 1 

TO 

1 

1-

l>H-0001 
SII3/77 



E ENVIRONMENTAL TESTING & CONSULTING INC. 

2 9 2 . WALNUT Gf^OVE RD. • MEMPHIS. TENN. 38111 . PHONE (BOI) 327 -2750 

July 30, 1986 

Philip M. Baker, Director 
Knoxville Branch Laboratory 
State of Tennessee 
Jept. of Health £ Environment 
P.O. Eox 15156 
Knox\ril le, Tenn. 37901-5156 
REF: ANALYTICAL TESTING 

•SAMPLE(S) DATED: 7/15 6 7/16/86 
VOLATnjLimGANIC COMPOUNDS 
? . 0 . r A 7 6 3 r ) & # ^7637 

Bear Dr, Baker; 

The above referenced samples have been analyzed TDer vour insrruc-ions 

.If you have any questions please call me. 

"Very truly yours, 

President 

HJC/mg 

Â rtachments 



TENNESSEE DEPARTMEKT OF HEALTH & EN\^IRONME!r 

P . O . ^A7631 

Samole Source 

Carrier 

Carrier 

Carrier 
Carrier 

Carrier 

Carrier 

Carrier 

Date 

7/15/86 

7/15/86 

7/15/86 
7/15/86 

7/15/86 

7/15/86 

7/15/86 

Well No. . 

MW 12 

MW 13A 

MW 1 
MW 10 

>r̂  13 

MW IA 

MW n 

Time (CST) 

11:A5 

1A:Z,5 

12:A0 
13:00 

:4:A5 

13:20 

1A:53 



TENNESSEE DEPARTMENT OF HEALTH & EN\qRONMErT 

CARRIER - 7/15/86 - MWy?l 

VOLATILE ORGANIC COMPOUNDS - GC METHODS 601.602, 603 

acrolein 

benzene 

toluene 

chlorobenzene 

1,1,2,2-tetrachloroethane 

chlorofonn 

bromoform 

dichlorobromomethane 

trichlorofluoromethane 

dichlorodifluoromethane 

chlorodibromomethane 

vinvl chloride 

UR/1. 

<0.5 
acrylonitrile <0 5 

<0.5 

<0.5 
ethylbenzene <0 5 
carbontetrachloride <0 5 

<0.5 
1,2-dichloroethane <0 5 

1,1,1-trichloroethane <0 05 

1,1-dichloroethane <0 5 
1,1-dichloroethylene <0.5 
1,1,2-trichloroethane ^Q c 

<0.5 
chloroethane <0 5 
2-chloroe-hvl vinvl ether <0.5 

<0'.5 

1,2-dichlorcpropane ' <0 5 

1,5-dichloropropene <0 5 
methylene chloride 

me thy1 chlori de 
<0.5 
<0.5 

methyl bromide <0 5 

<0.5 

<0.5 

<0..5 

<0.5 

<0.5 
1,1 ,2 , 2-tetr .achloroeth3^1ene <0 5 
t r i c h l o r o e t h y l e n e 9-, ^ 

<5.0 

<0.5 1 ,2- t r£n£-dichloroeth3 ' ' l ene • 

b i s ( ch lo rome thy l ) e t h e r <0 5 

Analys t : NA? 

Date: 7/29/86 



TENNESSEE DEPARTMENT OF HEALTH & ENigRONMENT 

CARRIER - 7 / 1 5 / 8 6 - .MW^^ <^>h uL;c/ / - i^2- 7 . . ^ ^ 

VOLATILE ORGANIC- C0MP0UNI3S - GC METHODS 601 .602 . 603 

u p / 1 

a c r o l e i n 

a c r y l o n i t r i l e 

b e n z e n e 

t o l u e n e 

e t h y l b e n z e n e 

c a r b o n t e t r a c h l o r i d e 

c h l o r o b e n z e n e 

1 , 2 - d i c h l o r o e t h a n e 

1 , 1 , 1 - t r i c h l o r o e t h a n e 

1 , 1 - d i c h l o r o e t h a n e 

1 , 1 - d i c h l o r o e t h y l e n e 

1 , 1 , 2 - t r i c h l o r o e t h a n e 

• 1 , 1 , 2 , 2 - t e t r a c h l o r o e t h a n e 

c h l o r o e t h a n e 

2 - c h l o r o e t h y l v i n y l e t h e r 

c h l o r o f o r m 

1 , 2 - d i c h l o r o p r o p a n e 

1 , 5 - d i c h l o r o p r o p e n e 

m e t h y l e n e c h l o r i d e 

meth3''l c h l o r i d e 

i n e t h v l b r o m i d e 

bromoform 

d i c h l o r o b r o m o m e t h a n e 

r r i c l i l o r of l u o r o m e t h a n e 

d i c h l o r o d i f l u o r o m e t h a n e 

c h l o r o d i b r o m o m e t h a n e 

1 , 1 , 2 , 2 - t e t r a c h l o r o e t h y l e n e . 

t r i c h l o r o e t h y l e n e 

v i n y l c h l o r i d e 

1 , 2 - t r a n s - d i c h l o r o e t h y l e n e 

b i s ( c h l o r o m e t h y l ) e t h e r 

.Analys t : NA? 

Date-: 7 / 2 9 / 8 6 

<0 

<0 

<0 

<0 

<0 

<0 

<0 

<0 

<0 

<0 

<0 

7 

<0 

<0 

<0 

<0 

<0 

<0 

98 

<0 

<0 

<0 

<0 

<0 

<0. 

<0. 

<0. 

5. 

<5. 

<0. 

<0. 

.5 

.5 

.5 . 

.5 

.5 

.5 

.5 

.5 

.05 

.5 

.5 

.10--

.5 

.5 

. 5 • 

5 

5-., 

5 

9 . 

5 

5 

5 

5 

5 

5 

5 

5 

97 ^ 
0 

5 

5 



TENNESSEE DEPARTMENT OF HEALTH & EN\̂ IRONMErxT 

CARRIER - 7/15/86 - MWHO 

VOLATILE ORGANIC COMPOUNDS - GC METHODS 601.602. 603 

UR/1 
acrolein <0.5 

acrylonitrile <0.5 

benzene <0.5 • 

roluene <0.5 

ethylbenzene <0.5 

carbontetrachloride <0.5 

chlorobenzene <0.5 

1,2-dichloroethane <0.5 

1,1,1-trichloroethane <0.05 

1,1-dichloroethane <0.5 

1,1-dichloroethylene <0.5 

1,1,2-trichloroethane <0.5 

1,1,2,2-tetrachloroethane <0.5 

chloroethane <0.5 

2-chloroethyl vin̂ -'l ether <0.5 
^JJ, 

cnicroiorm <0.5 

1,2-dichloropropane. <0.5 

1,3-dichloropropene <0.5 

methylene chloride <0.5 

methyl chloride 9A.8 

methyl bromide <0.5 

bromoform <0.5 

dichlorobromomethane _ <0.5 

trichlorofluoromethane <0.5 

dichlorodifluoromethane <0.5 

chj-orodibromomethane <0.5 

1,1, 2, 2-tetr.achloroethylene <0.5 

trichlcroeth^'lene 15.3 

vinyl•chloride . <5.0 

1,2-trans-dichloroethylent < 0.5 

b is (chloromethyl) ether < 0.5 

Analyst: NA? 

Date: 7/29/86 



TENNESSEE DEPARTMENT OF HEALTH & ENX̂ IRON-MENT 

CARRIER - 7 / 1 5 / 8 6 - MW ^12 

VOLATILE ORGANIC COMPOUNDS - GC METHODS 601 .602 . 603 

u p / 1 

a c r o l e i n 

a c r y l o n i t r i l e 

b e n z e n e 

t o l u e n e 

e t h y l b e n z e n e 

c a r b o n t e t r a c h l o r i d e 

c h l o r o b e n z e n e 

1 , 2 - d i c h l o r o e t h a n e 

1 , 1 , 1 - t r i c h l o r o e t h a n e 

1 , 1 - d i c h l o r o e t h a n e 

1 , 1 ~ d i c h l o r o e t h y l e n e 

1 , 1 , 2 - t r i c h l o r o e t h a n e 

1 , 1 , 2 , 2 - t e r r a c h l o r o e t h a n e 

c h l o r o e t h a n e 

2 - c h l o r o e t h y l v i n y l e t h e r 

c h l o r o f o r m ' 

1 , 2 - d i c h l o r o p r o p a n e 

1 , 3 - d i c h l o r o p r o p e n e 

m e t h y l e n e c h l o r i d e -

m e t h y l c h l o r i d e 

m e t h y l b romide 

bromofcrm 

dicrJ-orobromome t h a n e 

t r i c h l o r o f l u o r o m e t h a n e 

d i c h l o r o d i f l u o r o m e t h a n e 

ch lo rod ib romomethane 

1 , 1 , 2 , 2 - t e t r - . a c h l c r o e t h 3 ' l e n e 

t r i c h l or oeth3^1ene 

vin^^l c h l o r i d e 

1 , 2 - t r a n s - d i c h l o r o e t m ^ l e n e 

b i s ( c h l o r o m e t h j ' l ) e z h e r 

Anal^'^st: NAP 

Date: 7./29/86 

<0 

<0 

<0 

<0 

<0 

<0 

<0 

<0 

<0 

<0 

<0 

8 

<0 

<0 

<0 

<0 

<0 

<0 

39 

<0 

<0 

<0 

<0. 

<Q. 

<0. 

<0. 

<0. 

<0. 

<5. 

<0. 

<0. 

.5 

.5 

.5 

.5 

.5 

.5 

.5 

.5 

.05 

.5 

.5 

.16 

.5 

.5 

5 

5 

5 

5 

0 

5 

5 

5 

5 

5 

5 

5 

5 

05 

0 

5 

5 



TENNESSEE DEPARTMENT OF HEALTH & Em^IRONMENT 

CARRIER - 7/15/86 - M^n3 

VOLATILE ORGANIC COMPOUNDS - GC METHODS 601.602.603 

acrolein <0.5 

acrylonitrile <0.5 

"benzene <0.5 • 

toluene <0.5 

ethylbenzene <0.5 

carbontetrachloride <0.5 

chlorobenzene •<0.5 

1,2-dichloroethane <0.5 

1,1,1-trichloroethane <0.05 

1,1-dichloroethane <0.5 

1,1-dichloroethylene <0.5 

1,1,2-trichloroethane 11.6 

1,1,2,2-tetrachloroethane ' <0.5 

chloroethane <0.5 

2-chloroethyl vin3-l ether <0.5 

chloroform <0.5 

1,2-dichlorctropane <0.5 

1,3-dichloropropene <0.5 

meth3''lene crl.oride 101.2 

methyl chloride <0.5 

methyl bromide <0.5 

bromoform <0.5 

dichlorobromomethane <0.5 

trichlorofluoromethane <0.5 

dichlorodifluoromethane <0.5 

chlorodibromomethane <0.5 

1,1,2, 2-tetr-.achloroeth3^1ene <iO. 5 

trichloroeth3''lene 2 91. 3 

vinyl chloride <5,0 

1,2- trans- dichloroeth3''lene < 0.5 

bis (chlorometh3"l) ether < 0.5 

Analyst: NA? 

Date: 7/29/86 



TENNESSEE DEPARTMENT OF HEALTH & EN\'IRONMENT 

CARRIER - 7/15/86 - MWI3A 

VOLATILE ORGANIC COMPOUNDS - GC METHODS 601.602.603 

acrolein <0.5 

acrylonitrile <0.5 ' 

benzene <0.5 . 

toluene <0.5 

eth3^1benzene <0.5 . 

carbontetrachloride <0.5 

chlorobenzene <0.5 

1,2-dichloroethane <0.5 

1,1,1-trichloroethane <0.05 

1,1-dichloroethane <0.5 

l,l-dichloroeth3''lene <0.5 

1,1,2-trichloroethane 2.7 

1,1,2,2-tetrachloroethane <0.5 

chloroethane < 0.5 

2-chloroethyl vinyl ether <0.5 

chloroform <0.5 

1,2-dichlorcpropane <0.5 

1,3-dichloropropene <0.5 

methylene chloride 126.6 

methyl chloride <0.5 

me.thyl bromide . <0.5 • 

bromoform <0.5 

dichlorobromomethane <0.5 

trichlorofluoromethane <0.5 

dichlorodifluoromethane <0'.5 

chlorodibromomethane <0.5 

1,1,2,2-tetrachloroethylene < 0.5 

trichloroethylene 189.2 

vinyl chloride <5.0 

1 j2-tran£-dichloroeth3^1ene <0.5 

bis (chlorometh3'l) ether <0.5 ' 

Analyst: NA? 

Date: 7/29/86 



TENNESSEE DEPARTMENT OF HEALTH & EN\^IRONMENT 

CARRIER - 7/15/86 - W ^ n ^ 

VOLATILE ORGANIC COMPOUNDS - GC METHODS 601.602.603 

• H£Zi 

acrolein <0.5 

acrj'lonitrile <0.5 

hcnzene <0.5 • 

roluene <0.5 
ethylbenzene <0.5 

carbontetrachloride <0.5 

chlorobenzene <0.5 

1,2-dichloroethane , <0.5 

1,1,1-trichloroethane <0.05 

1,1-dichloroethane <0.5 

1,1-dichloroethylene <0.5 

1,1,2-trichloroethane <0.5 

1,1,2,2-tetrachloroethane <0.5 

chloroethane <0.5 

2-chloroeth3' ' l v i n y l e t h e r <0.5 
chloroform <0.5 

1 ,2-d ich loropropane <0.5 
1 ,3 -d ich lo ropropene <0.5 
methylene c h l o r i d e <0.5 
meth3''l c h l o r i d e <0.5 
methyl bromide <0.5 

bromoform <0.5 

dichlorobromomethane < 0.5 

trichlorofluoromethane <0.5 

dichlorodifluoromethane <0.5 

chlorodibromomethane <0.5 

1,1,2,2-tetrachloroethylene <0.5 

trichloroethylene <0.C5 

vinyl chloride <5.0 

1,2-trans-dichloroethylene < 0.5 

bis (chlorometh3"l) ether <0.5 

Analyst: NAP 

Date: 7/29/86 



TENNESSEE DEPARI^N'T OF HEALTH h EN\'IRONMENT 

OUALITY CONTROL 

P.O. ^A7631 & M7637 

Initial 

Methylene Chloride O.OU 

1,1-Lichlcroethylene 

1,1-Dichloroethane 

Chloroform 

Carbontetrachloride 

1,2-Dichloropropane 
Trichloroethylene 

^Chlorodibromomethane 
•* 1,1,2-Trichloroethane 

Tetrachloroeth3''lene 
Chlorobenzene 

Soike 

0.10 

0.10 

0.10 

0.10 

0.10 

0.10 

0.10 

0.10 

0.10 

0.10 

Exoected 

O.IAA 

0.10 

0.10 

0.10 

0.10 

0.10 

0.10 

0.20 

0.10 . 

0.10 

Found 

0.10 

0.10 

0.10 

0.09 

0.11 

0.10 

0.11 

0.28 

0.11 

0.10 

•perrpnt 
Recoverv 

69 

100 

100 

90 

110 

100 

110 

lAO 

110 

100 

•* Tnese compounds co-elute . Percent recovery is calculated based 
on r o t a l concentration expected of both comnounds. 



(^l 2-. 

r i c l d Loc f^o-

Lnl)oratof y 

ORGANIC L A n o i l A T O i l V AMALY.'IS REPOllT 

rninpli i i f ; Agency Z> L Q ! ''̂  \ 

Sample f ^ . 0 ' / b o U Oalc Col lecled i " ( " 0 ^ iJalc Received: 1 - { " 0 ^ 

Sampled Collcclc-J By: (C.L JC Onle Complelefl J ^ i l t u S i Q -

Sample Source k Iden l i l i c . i l ion ! Cc\< i ^c y C-o i f ) |^J ^ C^a-n U J c \\ ( ! D • 

•P>.(ri? ^ I 5 M 1 ^ Co. 

••... .ARUllAIiC .WI/vTJUi: OiriTvIlIC AllALiSlG 

A ^ . ^ M L . 5Af.UM.ll 1-ROM A .SPECIALLY I 'R ITAI i r .D VGA nOTTLTi IS PURCCO QfJTO A TCtM.X TRA 
U J I N G ULTRA IIICWI PURITY lirLLlUf.U TUH I l l A P 15 THEN DESORCUU TO A TRACOR ; G 0 C.C 

AND ANALYZED USING A FLAME lOfJ iZAI lOtJ DETECTOR. ' 

COLU.'.UJ: 
STARTIfK". I C M P : 
INITIAL HOLD: 
PROGRAM RATE: 
FINAL TEMP: 
FINAL HOLD: 

CONiPOUrro 

Conjcn; 
Toluene 
Etliyl De:i2c:n 
p-Xylene 
n-Xy lcnc 
o-Xylcnc 
Slyrene 
n-Propyl DcDZcnc. 
0-Cli lorololucnc 
1,3,3,-Trlmcl l iy lbci i icnc 

T.U SP-"! 700/1.7;?G [JciUoMc 
30"C 
2 MIN. • 
GO PER MiN. 
IIU"^C 
i ; M iN. 

RESULTS (ppb) 

\ 

\V 

Remarks: /\ j 0 ^ r'.^>^.e. <^(Z^<r.L-^r:,k 

' COMPOUiND 

p-Dici) lorcbcii :ct ic 
N-E>utyl Benzene 

I O-Diciilorchenr.enc 
1,2,') Trichlorobenzene 

RESULTS (ppb) 

U.l) 

•y 

rn -Z j ' i n 

http://5Af.UM.ll


' ^Hift' Itf'"' " ' 

URCAIUC LAUURAIORY A N A L Y J I J RI l l 'U lM' 

Field Lo(j Nu. 

L.ibor.Ttoi y 
jomplc No. / j 

S.Tiii|,liii[j A(jcncy . 3 ( J. ) / ^ I 

ika 
Sampled Collected By: 

Dale Cu l l ec l cd | """ / ~ Q (̂  Date Rece ived: [ " / ~ ^ Ca 

f ^ H . < , _ D a l c Coinplcted ( - / V ~ ^ ^ 

Sample Source .V Mcnt i i i ca l ion : . r.^Xr^.V,^ r o ^ / O , A / ( j J . P p e ^ L U r U M D ) 

IlAUJai,lIA-lI':iJ W I A V l l i : 01>.GAIIiC AIIALYCLG 

A ? . ° M L . SAr.U'l.!.- I ' l lOM A SPF.CIALLY I'RF.PARED VOA I \nT!LI- . 15 PURf iUn U N I O A IILNAX TUA 
u s i n c ULi i t .A l i i c . i i r u i u i Y i i r iL iUf . i . TUP, I R A I ' L' I I I C I I i.iri.-ci'.i.M-.i) r o A I U A C O U .'"''O r,.t 
ADD AFMLYZl iD UjIf. 'G A HALL 7UUA IlLEC I ROCONDUC I lV l I Y UE 1 UC 1 CR IN HIE CHLOl'.IN 
MODE. 

9 
.< : 

^ 

COLUMN: 
STAR I INC; IEMP: 
INN IAL HOLD: 
PUOGl'.AM R.\-I E: 
I ' lNAl. I EMI' : 
" I N A L HOLD: 

1% SP-lUUU/CARPOPACK B 
; o o c 
'I MIN. 
SO IMIR Mill. 
2U0"(J 
10 Mill . 

COMl'OUIPJ 

Chloro!Mcl!i-iiie 
Broi.nmell inne 
Vinyl Cliloridc 
Cliloroelliane 
Melliylenc Clilt}i ide 
I ,! -Dicl i lorocll iylcnc 
Broinoclilorometliniic 
1,1-Dicliloroelliniic 
Trr .ns-1,2-Dichlorocll iylcnr 
Clilprolorrn 
1,2-UlchIoroclli.Tiie 
1,1,1-TricIilorccllioiie 
Carbon Teltocli loi ide 
Br otncd ich lor 01 ncl banc 
Trlchlorocl l iylcnc 

RESULTS (ppb) 

1̂ 0 

V 
Jk. 
^ • 0 

COf.'.POUND 

Dib I omo':lil')i ome llian e 
1,1,2-li Iclilorocllinnc 
Bromotoi m 
1,1,2,2-Teli acliloi octl iylenc 
1,1,2,2-Teli acIiloi oc lhanc 
Cl ' . lotoben-enc 

RESULTS (i'|,-b) 

I 
^ . 

- ^ 
AoO 

MA 

Jt. - iS i_ 

Rcniaihs: N ^ - non>^ c l t i r ^ J r ^ r i ' 

j j ^ 

v ^ ^ ) ' • " ' • ^ 

4. o<./\ n S f T ^ ^ .—ik.'?.__"^.''?'.ol_yL.'.' '/ '^ - • • - ' • ' • - ' ^ -^ ••.['(' ' Ov,:r-..<.-^.- • "t r'>^-
I ' . 



soor^ 
ORGANIC LADORAIOI IY ANALYSIS UCi'ORT 

Laboralory Lof, No. \ S ^ I Laboralory Annlysis by: f^ A C Dale compleled J - ' - ' ^ - J ' ^ 
Dale RcceiveU / ^ 7 - V C P Date Extracted/Opened j i - \ 1 - i i a 

Field Lor No. /-̂  / Sam|)k ro l i cc lcd by: i < L K . 
Dale collected / - 7 - ?/^ Kind o l sample VO "̂̂  out-K.-ie.< 
Sample col lecled 

/ - V - ^ i j , l\ino ol sample VQ /̂  ouA.I er- • y 
at: C a r r i e i - Cc^rp , M,L<J. Beep t o < » l ( M f i j r . e (c<-«* f SAf/ fcu rou>r<i ^ A ^ 

Sample Treaimenl : R .Ot>> lo par,>.r^i c.-> L 5 C - 3 . • a>^<^L^^''s o*^ Q L O A ( S c A l 3 

GC-MS Analysis: 
GC: PcrUin-Elmcr Si|]ma 3 w i i h l7.% SP-IOOO cai-bg^wl* - "B 

UIIP l ie at a flow rate o l J.? ml per ininule. 
column. Carrier gas is 

GC Program: Ini t ia l hold Is '~7 _ minutes a l 3^5 °C . Ramp rale is S ^C per minute 
Final hold is '^O minulcs at <^ \0 " C . Sei)aralor lemperature is .P wp- QC an 
manifold Icmpcralure is 5 0 ^ C . 

MS: Finni^anOWA-1030 
MS Projjrani: Solvent divert valve opc:i for U d seconds af ler inject ion, 

_ [ O O O scans at 3 . O second.', per scan, mass range is 3 5 •<r J 6 ) 0 amu. 
Minimum peaU area count is: g ? 0 . Sample file name is V I 5 S" I 
Sp!il le:s inject ion t ime is 
co;ne on 

sccon'.is. Filament and electron mul t ip l i : 
seconds-after, inj ection. 

COMrOUNDo DETECTED AND IDENTIFIED 

I . 
2. 
3. 
;•. 
J . 
6. 
7 . 
8. 
9. 

IC. 
11. 
12. 
13. 
I</. 
15-. 

IC. 
17. 
13. 
19. 
20. 
21. 
22. 
23. 
2'/. 
11. 
26. 
27. 
22. 
29. 
30. 

31. 
32. 
33. 
3^.. 
33. 
56. 
57. 
3S. 
39. 
^ Q . 

k\. 
H2. 

"r"^ 
1 

V S ^ 

Re;narV>s: 



Field Loc '^° ' 

QRCANiC LABORATORY ANALYSIS REPORT 

Snnifillng Ar.cncy -:> L O ( ^ i 

Laboratory . ^v i"^ 
Sample f̂ lo. g? - lS>>Hr Date Collected ' ] - 7 ^ / C ' Dale RcccWcdi (-7-?C> •̂;'̂ <̂  

Sampled Collected Byt ^ L K •• Dale Completed \ ' I S " ^ ^ 

Sample Source it Idcnlificatloni <^ig.>rr1gr (^rs/Tp. ."^Ae-Zk^ C o . 

A>>>g. )9^rv7.. ,^/ .(^ i)) R g g t ^ Z , 

-.,• ./JtOIlATlC... . \T:LM1LC OlKIAtllC AHAL\G1S 

A ' ^ M L . SAMPLE PROM A SPECIALLY PREPARED VOA BOTTLE 15 PURGED ONIO A TENAX TRAI 
USiNG ULTRA IirjH PURITY HELlUf.U THE TRAP 15 TIIEN DESORBED TO A TRACOR : G 0 G.C. 
AND AfMLYZED USUIG A f-LAME lOf-JlZATlON DETECTOR. ' . 

•;.' 
• I . 

1\ 
J 

• COLUMfvl: 
STARTING IEMP: 
INITIAL HOLD: 
PROGRAM RATE: 
FH^IALTEMP: 
FIIML HOLD: 

' . COMPOUND 

Benzene 
Tolusne 
EUiyl Eojicejia 
p-Xylenc 
rn-Xylcnc 
o-Xylene 
Styrene 
n-Propyl Dcnzcne 
0-CIilorololucnc , ' " ' . 
1,3,3,-TritnelhyIbcnzciie 

:7S 3P-12U0/1.7:;& Bcnlonc 
:uoc . 
7. MIN. • 
6° PER MIN. 
IIOOC 
VJ MIN. 

RESULTS (ppb) 

• ; 

• COMPOUND 

p-DicI (lorobenzene 
N-Dvilyl Benzene 
0-Dich lor obenzene 
1,2,'» Trlclilorobenzen? 

Remarks: NJ t? - ntrv\f̂  A ^ ^ A - J ^ H 

RESULTS (ppb) 

r r a r i!-2j?. i 
1 - n 1 1 / " 1 



mm • ^ - * • - , . , 

UIICANIC LAMORAIUP.V ANALYolJ RUPUIU' 

Field Log No. Sampl ing Aj 'pncy i P ' - ^ ' ^ ' 

Lnborn tory ^ — ^ . 

Saii ' i ' lc No. / ; - / S S " A D a l e Cu lPrc ted I " / " ^ U Date Rece ived: [ - I ' VvQ 

Sampled C o l l e c t e d By : fc^UK • Da le Comple ted } Z } S J - I S L . 

Sample Source It. I d c n U l l c n l i o n ; Ce;.Y»' . 'cy ( ^ o r p , S i i e | Uc/j G ? 

A/,fc> a C C p w : € . ( l / ^ njl F.cfc^ =t i^ 

l lAl/XLllATIiJlJ VULATILi : URGAIliC MIAl^' iSiS 

A ^ ' C i M L . SAMIM.F. PROM A S P E C I A L L Y I 'REI 'AP.EIJ VOA I \ n l T L l - 15 iM.!R(.;EU UM I u A l E N A X T R A P 
U5 lNC U L T R A I I IC I ! t ' U I U l Y I IC I .PJM, I I I U T H A I ' I." M l l l t l l. i i: jOI ' -Mt-I) I O A l U A C O U >CiO r,.r.:. 
A f l U A N A L Y Z E D U5!HC A H A L L 700A E L E C 1 R O C O N U U C I I V l t V U E l E C l U R IN I H E CHLORI t JE 
M O D E . 

COL\. I .MN; 
STAR l i l K ; I E M P : 
I N I I IAL IK. iL IJ : 
P R O G R A M P.A I E : 
P l N A l . l lL f .U ' : 
F I N A L H O L D : 

COMPOUI- iU 

C l i l o romct i i ane 
B romomc l l i n i i e 
Viny l C l i l o r i Jc 
Cb.loroetl iane 
Melliy lene Ciiloi ide 
1,1 -D ic l i io t oe l l i y l cne 
B romcc l i l o r c i i i e l l i j i i i e 
1,1 -Uicl i ioT oc'i i ini ie • , 

l r n n 5 - i , 2 - U i c l i i o i D c l l t y l e n ' ! ' 
C h l o r o l o r m 

: ,2 -DIc ! i l c ) foe l l i ;mc 

1,1 , l - l r l c i i I c i o c l l i , ' i i i ' : 
Ca ibon T e l i o c l i ' u i ide 
LWomodlc l i lo romcl l ianc 
I r lch loroe l l iy lcnc 

\1U 5P-lUUn/CARBUPACi; B 
:u "C 
'I M l N , 
S'J PER fvlIN. 
2Ut)"r. 
lu I<U11. 

RESULTS (ppb) 

/sip 

U 

M O 

C O M P O U N D 

Dlb i omoc l i l n i on ie l l ione 
1,1,7.-11 i c l i l o i o c l l i a n c 
U i o m o I o i M i 
1 ,1 ,2 ,2 - l c l i a cb lo iU " : t i \ y l ' : n c 
1 , 1 , 7 , 2 - l c l i ac i i lu i ye l l iane 
Chloi obenzene 

_3X. 

AiC 
Jk. 
liSLL. 
J L 

-K ^ 

^ ' - <oV^ .V [p i^f iLUsi e i Coy>^^flort^vii ^i f t^ . -^^>^^i /> - n ' ^ C 

o '^/i | tf V , -HA i;: yrs)A 1 v»Tufn .'VA •» H -^^-^'" ^ L - ^ <̂  - ^ ^ 

R E S U L I S (ppb) 

J t 
j j J L 

A. 

i»\ a>yr\ <>^^•t'̂  /cs r " ^ C L K . 

' ^ 



3 ^ j fA 
ORGANIC LABORATORY ANALYSIS REPOtl 

vt 
• a i Laboratory Log No. I 5"^^-^ Laboratory Analysis by: ^ ' ' 
^ Dale R'scelved / — "7 - y t o Dale Extracted/Opened L? - / 

Field Lor, No. ^^ iP^ Sam|)lc c o l k c i c d by: 1 .̂ L IC 
Date col lecled / — " ? - Ŝ g) Kind of sample V(p f\ {.KJOSO. _ ^ 
Sampl/} co l iec ledut : C .Qy^ r i e r C o r p ^ Q ) / \ l - E . Q p f p "-"--f̂ H l - i ' f l t t * ^ 

. t ^ ' i 0,(1 .• f l •'•••'»- «•• ( i_ {'(StJ. 

Sample Treatment: W.O n.lrj -OLJ-:^ c- < I Cm t - ^ C ' . P : ^ M f y l ^ Q i S 

GC-MS Analysis: 
GC: Pcrkin-Elincr Sigma 3 wi th i7o r . p - i o o o crvrbn/v 

Ul lP l ie at a flow rntc of _ _ J ^ _ nil per mimi lc. 
_ column. Carrier gas is 

GC Program: Ini t ia l hold is 'Jl_ minutes nt 3 3 " C . Ramji rate is \ °C per minute. 
Final hold is H-O miiuRcs at ^ ^ ' O " C . Separator temiieralure is •Jwj " QQ anc 
manifold temperature is oO '-"C. 

MS: Finni);nn OV/A-1030 
','S Progtam: Solvent divert valve cpn i for _ î O_ second.- a f l : r injection. 

/ OC> 0> scans at 3 - O seconds per scan, mu-s range is J>5 Vc J2(eO amu. 
Minimum |)cak area count i.'.: --^O . Sainr-lo file name is J I f S S S • 
Splitic-s Injcct i ' jn l ime is —. seconds. Filament and clecl i on multiplier 
coinc on ^ • seconds al ler injeclion. 

COMPOUN'DS DETECTED Ar.'D IDEiNTlFIED 

7 

c 

10 
!i 
1 •? 

T r ' , . ^e ikcT^ t - j r , t ( j ^ lka .^ .z ( " / r r - c t j 

16. 
17. 
13. 
19. 
20. 
21 . 
22. 
23. 
2'/. 
25. 
2G. 
27. 

29. 
30. 

31. 
3.?. 
33. 
3'/. 
3,^ 
36. 
37. 
3S. 
39. 
'(0. 
U . 
';2. 

^ n . 

.•remarks: 



ORGAinc LABORATORY AfMLYSlS REPOIU' 

Field Log No. Sampling Agency SJ> [ } J 1 ^ ) 

Laboratory 
Sample No. vi ~ /s"S"~? Date Collected ) - " 7 —K(^ D.ite Received: l ' i - - X:LD 

Sampled Col lecled By: Ltjc 
Sample Source i'e Mcntilicatlon: C<^ •^^r:>^ J: : - fl . 

f >C(c^ at 3 
f 

.5KcfU. Co. 

_ D a l e Compleled I " ! W-- ? (g 

'̂(̂ > c j - . ^ ( V ) 

"...• .AJtUIlATiC. \ \)\K\.l .Ul Uiy.V\!IIC AI1AL.VSIG 

A T ' ^ M L . SAMPLE PROM A SPECIALLY PREPARED VOA BO lTLE 15 PURGi: i) O N I O A TENAX TRAP 
USJNG ULTRA HICII PURI IY IlELIUf-U THE TRAP 15 THEN DESORBED TO A I RACOR ĜO G.C. 
AND ANALYZED U51N0 A FLAME IONIZATION DETECTOR. " 

COl.UI.UI: 
START IN'G TE.'.'.P: 
INITIAL HOLD: 
PROGRAM RATE: 
FINAL I EMP: 
FiN'AL HOLD: 

COMPOUND 

Benzene 
Toluene 
ELliyl Deii^^Jie 
p-Xylene 
m-Xylcne 
D-Xylene 
Styrene 
ii-Propyl Benzene 
C-Ch!orololuene 
1,3,^,-Trimethylbenzene-

: % oP-12UU/l.7;:i Bentcne 
:u"C 
2 NUN. • 
G" PER MIN. 
1 1 0 ' H : 
l : f.'.lN. 

RESULIS (ppb) 

• 4 ^ 

^ 
KlO 

, 

1. 
.!/ 

• CCMPOUI^'D 

p-Dich lor obenzene 
N'-B\ilyl Benzene 

I O-Dicliloinbcnr.cne 
l,2,'i Trichlorobenzene 

Remarks: r \ )0 ••"\rsOA<i ci.e-fe^4^d'^ 

RESULIS (;-r.b) 

\ 

_J_ 

l 'n-23?T 



ORGANIC LABORATORY AfiALYSlS REPORT 

Field Log No. j a i i ' p ' i 'T. Ar.ency ^ ( J L ) / ^ 

Laboralory —̂  o ^ V T 
Sample No. j) - f ^ S " ( ^ Ualc Col lnc lcd [ - / - ^ G Dale R-!ceivcd: j - j ~ 0 ^ 

Sampled Collecled By. _ ; ^ ^ { _ ^ Dale Completed / - / ^ - ^ ^Cr 

Sample SoMtcc b. Idrnl.i Ilea l ion: r i f x i / \ < z v C o / p . S fc" I x J ^ I [ \ J | \ 

p^/rP ^ 3 5 l\e//2^ Co. 

llALOGEtlATEU WLATILC OP.GAriiC WJALYS15 

A^.O^AL. SAMPLE FP.OM A SPECIALLY PREPARED VOA BOTTLE 15 I'URCED O H I O A TEI iAX TRAI ' 
U S I N C U L T R A i i i c i i I 'URi rY iit iLiUfsU T i i n T R A P \^ -Twnu D C S O R O H H T O A 1 RACOR J60 c r . . 
Af^D A N A L Y Z E i ; U5RIG A HALL 700A ELECTROCONDUCTIVH-Y DEI ECTOR IN TIIE CHLORIHI; 
MODE. 

COLUMN: 
STAR 1 INC TEMP: 
If-ni IAL HOLD: 
PROGRAM RATE: 
FitJAL ML.'.'.P: 
i ' lNAL HOLD: 

COMPOUND 

1% SP-lOUO/CAP 
:)UoC 
ll MI IL 
SO PER MIN. 
200UC '• 
10 MIN. 

RESULTS (ppb) 

BOPACK B 

COMP 

Cli lcromclhanc 
Brcmotne thane 
Vinyl Chloride 
Chloroethane 
Methylene Chloi kle 
1,1 -Dichloroethylene 
Bremoclil'jr umc thane 
I , I -Dich!oroethai ic 
Trans-1,2-Uichloi octhylenc 
Chlorolor:; i 
1,2-Dlchloroclh.-siie 
1,1,1-Tr ichlotoclhanc 
Carbon Telracl i lor ide 
Bro mod Ich lor 011 ict hane 
~'Ich!eroethylcnc 

t 

^ ) 0 

i 
^ 
J d U 

Jy 
J t . 
N € 
J ± . 
ML 

\2'^ 
•ks: \ ) 0 - n c r n ^ (^.rJr-r-frA 

Dibromochloromethane 
I , ! ,2-Trichloroclhoi ic 
Dromolorm 
1,1,2 ,2-TelrachIorocthyIci ic 
1 ,1 ,2 ,2 -Te t rach lo ioe lhanc 
Chloi obenzene 

RESULTS (ppb) 

1 

^ L h k , p r ^ ^ c V ^ - f - C. i r^^m^r- l ' i r r ^ ^ - n pr\ J i o n - c . 

'-̂ i .cnc- ^ V " « . a>rTg J5«.J 

H 
Jk 
J ^ 



V J,v> 
op.CA.Ni ' ; L / . : : c ; iATuRY A N A L Y : I 5 I : I : P O R T 

Laboratory Log No. ^ ^ -̂  ^ L.ifr)i ,TU;I y Anily.'.Is by: Al A C Date completed JJ* - J ^ ~ J ' i , 
Date Received / - "? - >i W Dale Exl i p.cted/Opcned , J - i 1 - yO-> 

Field Log fJo. ^ 3 Sample collected by: K L K 
Dale cn l lc t ted / - 1 - 'j C- Kind of s.-impic VcT; f\ co cv< g '-
Sample col lecled at: C a r t ' l e r Cr-r,.: '- g . L-../^// 

^ 
P / r/c( J - .S / . r / /v . -C^^/ ; i . /c . 

Sample Treatment: '-i J ii>l-i f)tirM,,-,l r.., LC'C. - J ; ^>'••'-v h -̂r-' .'̂^ <̂ >̂  Qt '^J^^ ( ^CAt " 

GC-MS Analysis; 
GC: Perkin-Elmer Sii;:na 3 v.-ilh iV-. r,P -IC'CO c o r b r p 

UlIP He at a fly.v rale of -Co' m] per minute. 
. I c - B column. Carrier gas i : 

GC Prngiam; Init ial l iukl is f 7 minutes at 3 J '^C. I'amj) rale is B °C per miinj'.' 
Final Iiold is ^/D miiuiiirs at g J i o " C . "Sepaialor temperuturc is J ' ^J °C a: 
mani (old tempeialure is oV- ^ C 

MS: Finnigan O'.VA-1030 
/.',5 Program: Solvent divert valve OP":! for /^O seconds iif ler injection. 

I O Q C> S'-on.'; at _ .,". C\ scronds per scan, nuiss range is 3 ^ -'•' -SicQ amu. 
Minimum peak area couni i : : o ? 0 . . Sample file i-.aine is ^J \S '3 V • 
.'pii'.less Injecl ion time is _. _--—--_7^- :~.__ second:. Filament and cicctro.i mul t ip l i ' : 
come on ^ secc::-.!; a.'ter i : i jecl ion. 

COMi'OUN'DS DETECTED AND lDEi\ 'r ;FlED 

1 
2 
3 . 
i / . 

3 . 
6 . 
7 . 
S . 
9 . 

1 0 . 
1 1 . 
12 . 
1 3 . 
I ' l , 
13 , 

|<?^• .<• . . 

^J'le^-'^l e - ^ J ^ ' ' ' " ' 
.Tr-.cUU-'-oc. M t ^ . 
. Toli.t.e'^c ^ ' " - ' J 

16. 
17. 
I " . 
19. 
2 0 . 
2 1 . 
2 2 . 
2 3 . 
2 ' / . 
2 5 . 
2 6 . 
2 7 . 
*; 1 

29. 
30. 

3 1 . 
32. 
3 3 . 
3'). 
3 5 . 
36 . 
37. 
T ? 
- ^ • - ) » 

39. 
; ' 0 . 
i / l . 
' ; 2 . 
'13. 
i j ' l . 

Remark:: 



ORGAfflC LAP-ORAIORY ANALYSIS REPORT 

Field Log \ h . S.n mpling Agency 'i){x)/^\ 

Lnlioialory -—v, _ - -
Sample No. '/j " j h ( o O L)ale Collected l - ' ^ — < ^ ^ Date Received: ( - /-~ Q O 

Sampled Collecled By: |C L / C Dale Compleled _ ] _ i l e l Z ^ 

6 
Sample Source Jc Idenlilicatlon; <^K/- . 'cr ("r^/,o, S k e I^>^ C p . 

•/ -> 
y 

-...• .AJtuiiiViic. .wi/vTiu;: URGAMIC ;UI;":LIG1S 

A/^OML. SANU'LE FROt.l A SPECIALLY PP.EPAREI.) VOA n o i T L E 15 PURGEl.i ONIO A TENAX TRAP 
USiNG ULTRA HIGH PURIIY HELIUf.^. THE TI'AP 15 THEN DE501M3ED TO A TRACOR 560 G.C. 
ANU Af^ALYZED U51NG A ILAME IONIZATION LH; I ECT OR. ' 

COLUl.'.N: 
STARTING TEMP: 
INH IAL HOLD: 
PROGI'.Af.^ RATE: 
FINAL TEMP: 
FINAL HOLD: . 

COMPOUN'U 

Dcr.zcnc 
Tolu° j i« 

• EU iy l E°JUCi!3 __ 
p-Xylenc _ 

: % 5p-1 200/1.75% Brntonc 
;o' 'c: 
2 J.U i-l. • 
G" PER MIN. 
II(;'-H: 

i ; MHL 

RESULTS (ppb) • COMPOUf iU 

• t ^ i ^ P-Diclik)iobenzeiie 1 N-Butyl Benzene 
1 O-Dichlorc'bcnzciie 

1,2,'/ Tr lchlorcbcnzcne 

RESULTS (ppb) 

K!0 
\ 

^ ' 
m-Xy lene 
e-Xylene 
Styrene -- . 
n-Propyl Benzene 

: C-Chlorqlolucnc 
; 1,3,5,-TrlmclhylbciizeMC - __ 

Remarks: S ) ^ - n O f ^ o A , 

J 

' ^ r 

\ 

V 

c4ecC'" 

1 

1 

V 
• 

; • 1 

r!i-23?n 



r i- j id Lug Nu.- dii.g A|M'ii(:y !̂  ) U J 1 ^ ' 1 

Laboratory o " ' " ^ _ V / 
Sample fJo. f j - / C T ^ Uale Col lected | - 7 - 6 0 3 Dale Received: 1"" / 0 tJ 

Sampled Collected By: KUK x 

Sample Souice i i Mci i t i l icat l - jn ; ^cK^-f\<Z.-C C.O ^ O . 

Dale Compleled \ \ l l e h f , 

^ u J X^E, UJrJi T ) ^ -9-o>^+ O ' f y f g w c V -

S -̂V2.1 It^U Co 

f ^ r ^ ( J [ ^ H-

!1AL0GLTIA-IT;U V - U L A T I U : Ul'.GAIUC AIIALYGIS 

Af.«>ML. SAMPLE PROM A SPECIALLY PREPARED VOA BOTTI.Il 15 PIJRGED O H I O A TENAX TRAP 
U S I N C U L T R A l l i r - . l l IMJ I I I IY HC.LlUfvl. T i l l - T R A P I.' T l l t l l -J I.Rl.'MRI.Mlt) TO A T R A C O R .''".O C C 
A N D A I - I A L Y Z E D U51NG A H A L L 7U(JA E L E C T R C C O N D U C H V I I'Y DE I ECT OR IH I H E C H L O R I H E 
MODE. 

COI.Uf. l fk 
STARl ING TEMP: 
INII IAL I IOLD: 
P i toGRAM RATE: 
r i N A I . I EM!' : 
FINAL I IOLD: 

C0;.\POUND 

Chloromclhane 
Brotnomclhanc 
Vinyl Chloride \ 
Chloroeihane 
Methy iene Chloi ide 
l , l -Dlc i i !eroel : iy lc i ie ] 
Bromoch lor ome 11 la i i i 
1,1-Dichioroelhaiie 
Trans-l ,2-Dichloi ocUiylcne, 
Chlorolorm •;. ' 
1,2-DichIoroclh;inn 
1,1 (iTTrlchlcioclhanc 
Carbon Tetrachloride 
BroMiodlchluromclhunc " 
Trichloroethylene 

1% SP-1\;UU/CARB0PACK B 
5'J'iC 
'/ h \ U l . 
SO PER M i l l . 
7Ut.!"C 
10 I.UN. 

RESULTS (ppb) 

.^^^k. 
N V 

J/ 
-K ^ 

NQ 

- ^ 
M i ) 

Rcmatks! NQ-^r^r^^, A'e,-L^c4TA 

COf.U'OUND 

Llibromochl'Ji ome thane 
1,1,2-Tt ichloroethane 
Btomolorm 
1,1,2,2-Tcti achloioelhyleii': 
1,1,2,2-Telraciiloi oelhane 
Chlorobenzene 

RESULTS (p|ib) 

-^ ^ ' 
ILL 

4 - ^ -
J IJ . ^ — _ _ _ _ _ _ , ' ' ^ ^ 

file:////llehf


" - ^ ORGANIC LABORATORY ANALYSIS liCPORT 

Laboralory Log f^o. 1 D ( J > i Labuialory Analy.-,is by: "̂̂  /^C- Date con;i'.lclcd -^ • i ^ - J ' ^ 
Dale Received / ~ "7 - X CJ Date Exlrncted/Opcncd J - <n~- X (w 

Field Log No. • • ^ A ^ Sample collected by: K L ^ ^ 
Date col lecled / - 7 - ^ 6 Kind of lamnle V'O A L>Jo.-* e >-
Sample collected n l : C . d ' t ' r i e r Ceri^^f^iiS^i , (-^Je/l ' 'n - / r t ^ ^ - f f'/ P i A It -f" f~7 ̂ / ' J ^ ^ ^ 

-37 a-

Sample Treatment: K.CJ »-hl^ pu •-<s^(( oo L S C - J . •, g t-\<-o,.\'M'3 <:»̂  Q L K J f\ Gc^^ l3 

GC-MS Analysis: 
GC: Pcrkin-Eliner Sigma 3 wi th l7o ^ P ' ' 0 0 0 carbcp:<.l< • 3 column. Carrier gas is 

UHP Ile at a flow rate of J J ml |)cr minute. 
GC Program: Init ial hold is V minutes at 3 5 " C . Ramp rale is ___̂  °C per minute. 

Final hold is |£0 minutes at g^lO " C . Sepaialor temiicrature is S ' - / j " ^C and 
manifold teinpeiature is 3 0 " C . 

MS: Finnigan OWA-1030 
MS Program: Solvent divert valve open for UO^ second; . i f ler in jecl ion. 

/ 0 O C > scans a l 3 . O seconds per scan, mass range is 3 ^ -''• J O o amu. 
Miniir.um peak area count is: c ? 0 . Sample l i ie name is V /.T6? / • 
Splitless Injection time is _ .. seconds. Filament and electron ir.ultiplier 
come on ,._ — secuiicis a l l c r inject iun. 

COMPOUNDS DETECTED AND IDEirNFIED 

33. 
'y-i. 
35. 
36. 
37. 
3S. 
39. 
l^0. 
m. 
t i 2 . 
'(3. 
' ( • • / . 

'(5. 

1 . /^J^'tf-^'^ 
2.CAL/-rO-nrr 

3. 
^ . 
5. 
6. 
7. 
S. 
9. 

10. 
11. 
12. 
13. 
14. 
15. 

Remarks: 

f/z-J T u .- rt " ( ''' >—'J 

»̂  C^l ' '}^^ tf^n. t ff_J 
16. 
17. 
13. 
19. 
20. 
21. 
22. 
23. 
2'f. 
25. 
26. 
27. 
23. 
29. 
30. 



•rSPr-

I'icld Log No. 

ORGANIC LABORATORY ANALVSIS KtV 

S.Tiiij'ling Af.'-ncy ^ (jJ /* 1 

L.Tborntery 
Sample No. '̂) z lS]a3-

Samplcd Collecled By: 

Date Collected / - 1 ~ d'(? Hale Received: / ~ ̂  - ^ 6 : 

[CC,K ' • •• . • ^̂ _̂ ^̂  Compleled f- n - ^ ( o 

Sample Source Jc Idenlilicatlon! CcA.<flQ.>f C o r o , SUz[\2^ Ca 

: ^ L < ^ { . L ^ L ^ . 

••...• .AI'.UIlATJ.t; .WJKMJ.UJ Cr.t.VV.IIC AIIAL.\31.''; 

A r ° ML, 5Af.lPLI'. PROM A SPECIALLY PP.PPAP Pl) V(.)A P . u n i . E 15 PIM'GEH ON M.i A TENAX TRAP 
USiFJG ULN'.A HIGH PUl'.H Y HELIUM. THE T I'.AP 15 I HEN DE30RI',ED TO A I I'.ACOP- 3Ct; G.G. 
AND AN'ALYZED U J I N G A .' LA.'.'.E IONIZAll'.\N DE I EG.T OR. ' 

COi.Uf.lN: 
SIAP. 1 i;i ' ; T EMP: 
INH IAL HOLD: 
PPC.iGRAM RATE: 
PiNAl. lEi'.U': 
PINAL HOLD: 

COI.'.PO l i l l l 

Benzene 
ToluejiO 

•• EUiyl. DeJiz^ji-n 
j p-Xylene 
I m-Xylere 

o-Xylene 
v. Styrene 
1 n-Prcpy! Brnzcnc 
•; C-Chloro!oiuene 
.: 1,3,5,-Trlmclhylbciizcn': 

:•:^ 5P-12'.-C/I.7;:'j Bmlon': 
JU^^C 

7 ,'.UN. • 
6-' PER ;/,IN. 
IIO^H: 
15 f.'ih-!. 

i'.ESULTS (ppb) 

JiL. 
tJV 

\ 1 

' COiM POUND 

p-l.Vichloi obenzene 
t'-Bulyl Benzene 

I C-L">icliloi obenzene 
1,2// Trlcl'.ler obenzene 

'^^"lat ks: M ^ - p . t j n g d f̂ A t° (J -^cL 

•?- " r o s ?, bl e pizc. jc g^T r .jwy/vg r j ; t̂ i-ZS -r^J-e y^_-4xm -n f̂  g 

P.ESULTS fppb) 

^̂ '0 

J i ^ 

rii-23Pi 



O R G A N I C L A B O R A T O R Y A N A L V 3 I : : I'.i '.PORI 

rield L'.'g No. S . i l n n r i l i " A i ' r - i i f 'V SJJ.J1. 
Lnbo ia to ry , _ ^^ 

Sample No, p ^ 1 3 1 B J ^ ^ ^^^•^'- G o i l u c l c d | ~ | - ^ f o l.'.Tte Rece ived : I ~ / " c 

kLfc j a m ) : : d C o l l e c l e d By: •Lm- I J i l e C o m i ' l e l r d / - 1 S"" ? (e 

Sample Souice <.'c I d e n t i l l c a t i u n : (;;;c^ ^ ^ , V - r r < s Y n . S A r - l l ^ , . ^ ^ , 

^ \ $ ) A/, k;. .shc/fc-LO ^jjgM F.-e/ i - 5 " 

itAL//Ji;jA'ri;u V J I A I I N : OP.LVMILC ;jiALy:u3 

A y O M L . SAf.U' I .E I R u M A 5 P E f : i A I I.V I ' P E P A P i : ! ) VOA P'.H T 1 ;• 15 P'.MM.'.r.P u l H < > A I I - .HAX T R A I 
UjiT-'C U L I I'.A H I G H i " j ! ' . i r v l u i L i i i; ^. i l l ! : i i i A P 1.' i i n i M n;;..-;LM'!\iu) 1'.^ A i i ' . A r . ' j i t :r,r) c'..': 
A N U A N A L Y Z L i : U5IHG A H A L L 7';:;A r l L E C l R O C O N U U C : !V; ; Y L ! E l E G l O R IU U I E C H L O R I N I 
' ' n i • " 

C O L U M N : 
5 TAP I ING. I I 'M ! ' : 
IN I I I A I . I P i L I J : 
P P , 0 ! ; . ! ' . A : . 1 P.A 1 E: 

• . Pu : A L m i . M ' : 
P I N A L H O L D : 

C O M i ' O U I ' D ' 

Chicr ome ihr.ne 
b romomc th.nnc 
Vinvi Chlor ide 
C ' l i r r c? t l inne 
'•\z l i 'v iene Chlo i ide 
I , ! - L i c h i e r e e Ihy Irjne 
Br e::^cch!er.onie l l i ime 
1,1 - 'J ich lor o e l i n n e 
Tr,-i:-.'j-l ,Z -D ic l i l u i o c i h y l e n c 
C ! i ; r ' - I o t m 
I ,Z- 'J ic l i !nroet l i ; ' .ne 
I , ! , . - ' r i r j i le t oe ih . ine 
r,.;.'.;' r:i T e t rach lo ! ide 
Liro'nodicl i lor ome Ihoiie 
Tr ic i i lor octhy lene 

i:-. 5P-1(;L;O/CA:'PGPAC! 
: ( ; oG 
'; ; .UN. 
:-'' PPI'. •!',1N. 
7n::nC-

i t j ; . ; i N . 

R E S U L I S (ppb) 

.'J o 

V -; 

C 0 : . - ' O U N D 

Di i i i en;rc' i •.'•'• 1 erne thane 
1,1,2-11 i c ' ^ ' j i oe lhane 
Bi n m o h ; ; :•' 
1,1,2,7- i ' - ; : arh l 'M oe Ihy lene 
1,1,7,2-T 1 - a ch lo i oe lhane 
Chierebe i "ene 

Rci:-.ail'>:: .^jO- rnon.?, c^.e-.-'^<i.c-^ec( 

i ^ E S U L l S (ppb) 

' . iS 

J . 

uJL 
I 

Jit-



•-.(-li 

S ^ 
, Jy -r -

O R G A N I C LA1}0:: . ' . ' -0;V: ' A N A L Y S I S R C P O R T 

L~'.o:cTlory Leg No . \SU6 I--nhot ;ilo.' ;.y. Al / l c 
Dale Received \ ~ " ? • - r tp Date Ex IracicJ. Op-: .icd J ? - gLp - j dc 

Date comi-^lclcd 5 ~ < ^ 0 ~ ^ 6 

Field Loc \-\n. ^^S S a m p l e c o l i e c l c d 
D a t e cc i i c c l ' j d / - "7 - 80> Kind of ."sainfjic 
S a m - i e c o i i c c i c d a t : ( J n ^ - r i t r Cr.r p . 

I ' • 

' ' 1 

. - O 
-

L K 
• . - . -o e . r -

y ^ 

• - l i e -w j i - ^ e l l 

rvi/A C 
- ' i—c / ' - rw^ i i j . € i PT f ^ , e//< -^ : 

^ / i ^ / ^ c r ^ r i i ^ l ' -
J O 

Trca'.menl: u O r h ! -P-U " - ' ^ O L̂  - n f. .M:..!L...e. -'.•<, o ^ O t o A GC AlS 

GC-MS Analysis: •• 
GC: Pel kin-Elmer Sigma 3 with l 7u~ ' - - ' 0CO ccvr-bop:<.l< • "3 column. Carrier gas is 

UHP He at a flow rate cf ___££ m; ;er rninule. 
GC Program: Initial hold is __J7___ muuii'.ts ai 33_ °C . P.amp rale is ^ _ ° C per ininule. 

r^inal hold is ' /O miiiule; at r.'-'O "C. Separator temj)craluic is <P ^ J ^C anc 
manilold tcnijieraTure is '30 ^L. 

MS: Finnigan OV/A-1030 
'•*.S Piogra.'n: Solvent divert valve cj^cn fer U ^ seconds after injection. 

.̂ •S>0 O scans at -J.:_Q_ ' screiv..: ;-er sc=.:i, ina.-s range is 3 3 '''g J 6 - 0 amu. 
i'.':r'.:mum |;enk area count i:: ^":" . Sample file name is \J(.T^-cS 
Spli'.icss Injeclion time is m - — seco:ids. Filament and efectron multiplier 

COMPOUrsDS EET^Cr iD AND IDENTIFIED 

Q 

I n 

~'iJ''c>~''-J-•<'•-''--^''^-"-^ 16. 
1 -

13. 
19. 
20. 
2 ! . 
22. 
* ? 
Im J • 

2'i. 
2 5 . 
26 . 
27 . 

29. 
30. 

3 1 . 
32. 

36. 
37. 
3 3 . 
39. 
' ;0 . 

; • 1 

'!3. 

i'>3. 

Lrks: 
n 0 (̂  A A ^-j 0 V U yr.rl O'r,!^ 



Ktf-<^0 

FROM 

'S 

TO DATE TENNESSEE DEPARTMENT OF HEALTH AND ENVIRONMENT 

" ^ OFFICE CORRESPONDENCE 

DATE: ft-LruLO^r^ 2 1 ^ / ^ S 7 

TO: S ' l l Fofrt.$4cr 

FROM: /("r isk/ i A l l e^ ^ 

SUBJECT: \/£>la.-/r'k b ^ k c / f o / l L'rrf/'•/•$, l^£>//itn/i/ le Sa^mp/CS 

A -U t r rs\JieiL>lnaiJ^e C t ^ s f C o H ' t r i i l l c lalDcrcJory^ Sa^nnplts, 

Cofltd-ed AtA£pus4 2 1 , /fS^, ^/••// l^e drqc^lc U l^cra^rp 

personnd, ^e . f^/Uct}/n^ de.^-^'Aon lifni-fs w t r t / ^ erfecf. 

Tkt ka^locenahJ Vo/cL-fi/t Oraaj^ics WtrO- ouo-nii'-hcLUe 'ro 

M ^ 0-^pp>ls, excepi- i ^ r ^ rcynohrm lo/ifcA Ci^a^ AijAcr. 

Could loê  de-iedtid o:f Veru Uu) /I'mi'-fs. 

/p>pL i^s/na t i ' i ^ t r a n f/J:>£>rP/b. 

Boik i f -T^ese Imi-l-s / ^ / ^ j rr lo ec/iS/yera/i'cn (9C//yi^ 

ConCrmO-iion. \A/kilt^ Son^t a- jMc^ ddrnpcnerrls Could 

ikiKi (jJtrtr W /iaieeSa,riUi aJok TZ> Confirm aJ' i ^ ^ / ^ n ^ / 

Tktnfofe^ i ^ t aua^'-fr'ca.ii'on I i tn I i s /nc/uJe C^/Tt-irmxkc,/]. 

FROM DATE 

TO 

PH«IO-. 



TENNESSEE DEPARTMENT OF HEALTH AND ENVIRONMENT 

OFFICE CORRESPONDENCE 

DATE: 

TO: 

FROM: 

SUBJECT: 

FROM TO DATE 

FROM I DATE 1 

TO 

) 

TAC /a^^ra,7i>ry -fo/Zoû eJi £PA Sv\l'Q^^ /TiMcJs 

5030 Cpuwat -a,nd- irc>p>]̂  So/O C^^c^^^qeMaJsJ l^/aJr/e 

Oraoji/'cs)^ Sc?ZO CAromaJi'c ]/olcJi'k Orjcu^/cs), ct-nd 

BZ40 C6C/mS Con-hr/naJi'cn). 

Mti-koJo/oay i s fo//ouJ^A ^ ) ^ I t i k r i^cJudin^ da-i/y 

6^5-km blanks^ c/oL/'/y s i a ^ d a r d aJia.lpse^, AACI ^ 

^0% Spii<e./Jup/iccc/-e OA procrcL^im. 

T^t OA proara^m vs rruxJrix SpeCj'-fic. in " ^ ^ i /^^^ "̂̂  

^ t oocvkrs a n d M o o f V^e s e J lmen i s a r e a n j y z c d 

(XS Spfkea dup/ iccJ^s "lo eyaJujoJt acctcra-cy a ^ d 

precision, ^ n addirion^ £PA ccnkncions ^>^e 

anCL/^zcd aJ- ka,5-f apuxr-krlp cLnd bu a J l ^ ^ 1 ^ 

"' emplo\jees p r io r jk> S^^r^/'ri^ V ^ l/o/aJi/es Scĉ Aion . 

All 5<L,mplt (laJculaJions a r t douUe oJuẑ cked ^ / M 

Compkhi -nks Jcepfin CL /ocktd Cctioine-h. QA r&sulis 

a r t ktp^ in a etperOM. Icqioook. 

PH.oaoi 
SR3rr7 



I i r I U(^AU 

ORGANIC LABORATORY ANALYSIS RLPORl 

/ Sampling Agency SvjuM - 54c.4g- Si.f><-r-KjrA Field Log No. 

Laboralory / i •n CJ ir, i ^ i 
Sample No. 0 - A t L j Dale Collected g - , 2 7 - ^ ^ Uale Received: g - 2 ^ - g ( » 

Sampled Collecled By: • M r T H - __ ' ^a l c Completed ^ - Z ' ^ l ^ 

Sample Source k Idcnt l l lco l ion: (^.I ' I-Q 0 ^ (̂ C>l I i£Y~\/) ' I I C^ ( V c x k j Pld^n- f ^ / ^ 

llALOGENATTSD VDLATIli: ORGAIllC At̂ ALYSlS 

A ML. SAMPLE PROM A SPECIALLY PREPARED VOA BOTTLE IS I'URCED ON 10 A T ENAX T RAP 
USIFJC ULTIVA l l lCH PURITY HELIUM. THE TRAP I.*; THEN IDESORI.MIO TO A TRACOR 560 C.C. 
AND ANALYZED U51NC A HALL 700A ELECTROCONDUCTIYITY DETECTOR IN THE CHLORINE 
MODE. 

COLUMN: 
START ING TEMP: 
INITIAL I IOLD: 
PROGRAM RATE: 
FINAL TEMP: 
PINAL I IOLD: 

COMPOUND 

Chloromclhane 
Bromoinclhanc 
Vinyl Chloride 
Chloroelhane 
Methylene Chloi ide 
1,1-Dlchloroclhylene 
Bromochloromethane 
1,1-Dlchloroelliane 
Trans-1,2-Oichlor ocihylenc 
Chlorolorm 
1,2-Dichloroelhnnc 
1,1,1-Trlchlorocllianc 
Catbon Telracl i loride 
Bromodlchloroinclhane 
Trlcl i loroelhyicnc 

Remarks: M f ^ r \D^ CLi^a.\^-L^A 
I 

] % SP-lOOO/CARBOPACi; B 
50OC 
<i MIN. 
SO PER MIN. 
200OC 
10 MIN. 

RESULTS (ppb) 

•^ 
ND 

1 •• 

• < j . 

COIvU'OUND 

Olbromochloromc thane 
1,1,2-Trlchloroelliane 
Bromoloi in 
1,1,2,2-TelroclilorDelhylcne 
1,1,2,2-Tetrachloi oelhane 
Chlorobenzene 

RESULTS (ppb) 

'MP 

N/ 



iSdrM^ 

Field Log Ho. 

ORGANIC LADORATORY ANALYSIS REPORT 

Sampling Anency ' ^ W>A - Sfo,-l(L 'S l \p^ 'n 'VrA, 

Laboratory . J.. , 
Sample No. jz5 - Z Z 6 ^ Dale Collecled g - : 2 7 - 8 f e ' Dale Received: g - Z g - 9 ( ^ 

Sampled Collecled Byt / ^ 3" l4 ' '" ' " Date Completed ^•l-'bU> 

Sample Source & Identlllcallon: C'4-v d:?P Cpilie.\^vi l i e U h.-k.r P l d n - h ^ ^ / 
' • . I 7 \ 

• " ^ ' f / ' '• 7. 

' . . .: .AKOIIATIC. .VOLATILE ORGTLNIC TitlAIiVlSlS 

A ML. SAMPLE FROM A SPECIALLY PREPARED VOA DOTTLE IS PURGED ONTO A TENAX TRAP 
USlNG ULTRA HIGH PURITY HELIUM. THE T R A P 15 THEN DESORBED TO A TRACOR 560 C.C. 
AND ANALYZED USING A FLAME IONIZATION DETECTOR. " 

COLUMN: 
STARTING TEMP: 
INITIAL HOLD: 
PROGRAM RATE: 
FINAL TEMP: 

• •• FINAL HOLD: 

' . COMPOUND 

Benzene 
Toluene 
EUiyl Benzene 
p-Xyiene 
m-Xylcne ; 
o-Xylene ' 
Slyrcne 
n-Propyl Benzene 
D-Chlorololucne 
1,3,5)-Trlmelhylbcnzcne 

5% 5P-1200/].75% Benlonc 
50OC • . 
2 M I N . • . • • • • • 
60 PER MIN. 
IID^C • 
15 MIN. 

RESULTS (ppb) 

AID 

± 
Rcrnai-ks: H b ' n o n t d-e.-kr-Ufj 

. '• COMPOUND 

p-Dichlorobenzene 
N-Dutyl Benzene 
O-Dichlorobenzene 
1,2,'/ Trichlorobenzene 

RESULTS (ppb) 

AID 

A>^g /̂u<;/5 fLif-Q>rm/d ^'-^Q-Pl^ ,/̂ i/A 



LEirAL^ 

ORGANIC LABORATORY ANALYSIS REPORT 

FIcJd Log No. Z 
Laboralory . 
Sample f^o. j) ' 2 2.6> 

Sampling Agency ^ L V / f \ - S ^ t r i J ^ S u P t r ^ u n d 

Sampled Collected By: M.TH" 

Date Col lecled f ^ > p . 7 - g / n Date Received: B - l & S l o 

___Datc Compleled ^ ' Z ' ^ ^ g 

Sample Source k Idcntl l lcDtion: C l x i i f ' C o l l i t - ^ i y j l l c ^ jAJa-k.)^ P j a . ^ ^ - ^ I , 

llALOGEXMED VOLATIUS ORGAIllC mMJiS lS 

A ML. SAMPLE PROM A SPECIALLY PREPARED VOA BOTTLE IS PURGED ONT O A TENAX 1 RAP 
U S I N C U L T I V A m e n P U R I T Y H E L I U M , T H E T R A P IS TIlEfNl OESORBEl) TO A TIIACOR 5G0 C.C. 
ANU ANALYZED USING A HALL 700A ELECTROCOf^lDUCTlVITY DETECTOR IN THE CHLORINE 
MODE. 

COLUMN: 
START IbJG TEMP: 
INITIAL I IOLD: 
PROGRAM RATE: 
FINAL TEMP: 
FINAL HOLD: 

COMPOUND 

Chloromelhanc 
Bromomclhone 
Vinyl Chloride " 
Chloroelhane 
Methylene Chloi ide 
1,1-DlchlorDelliylenc 
Bromochloromethane 
1,1-Dichloroelhnnc 
Trans-1-,2-Dichlor ocihylenc 
Chlorolorm 
1,2-Dlchloroclhniic 
1,1,1-Trlchlorocthanc 
Carbon Tetrachloride 
Bromodichloroniclhanc 
Trlcl i loroelhyicnc 

1% SP-IOOO/CARBOPACR B 
50OC 
I; MIN. 
80 PER MIN. • 
20DOC 
10 MIN. 

RESULTS (ppb) 

\y 
tJD 

^ ^ 
Mh. 

Remarks:' A / A ^ n ^ C L / l ^ u 7.eJ 

Mb - nnne, de/^^-kd 

COIl^POUND 

Dibroinochloromc thane 
1,1,2-Tricliloroclliaiie 
Bromolorm 
1,1,2,2-Tclracli loroclhylcnc 
1,1,2,2-Telrachloi oelhane 
Chiorobenzene 

RESULTS (ppb) 

Nr> 

: Z • id i cM&y^? p rcpg^-i . 1 ^ sl . 

r 



l£GAL^ 

Field Log No. £ 

•ORGANIC LADORATORY ANALYSIS REPORT 

Sampling Agency ' 5 / t ? / ^ ' S h x h . S u p V J j u n O 

Laboratory 
Sample No. g? - 2 2 6 ? Dale Collected ^ - T J I - ^ I D " ' Dale Received: g - 2 ^ - g < ^ 

Sampled Collected Bn M T f 4 - ' " " " ' Dale Completed ^ ' l - ' F l o 

Sample Source & IdenllllcaVlon: (^i'4-\) P p Lg/ / iev-UI I If f j j o . ' k r r / g L n f ^ / ^ 

/ ' 

.-.: .AROMATIC.'.VOLrvTlLC Ol̂ GAT l̂C TiMTiL^SlS 

A ML. SAMPLE FROM A SPECIALLY PREPARED VOA DOTTLE 15 PURGED ONTO A TENAX TRAP 
USiNC ULTRA HIGH PURITY HELIUM. THE TRAP IS THEN DESORBED TO A TRACOR .560 G.C. 
AND ANALYZED USING A FLAME IONIZATION DETECTOR. * 

COLUMN: 
STARTING TEMP: 
INITIAL HOLD: 
PROGRAM RATE: 
FINAL TEMP: 
FINAL HOLD: 

l - l • . COMPOUN 

Benzene 
Toluene 
EUiyl Benzene 
p-Xylene 
m-Xylenc 
o-Xylene '• 
Slyrcne 
n-^Propyl Benzene 
D-Chlorotolucne 
1,3,5,-Trimelhylbenzcne 

5% 5P-I2D0/1.7596 Denlonc 
50^0 • . 
2 MIN. • ." • • • 
(,̂  PER MIN. 
IIO^C 
15 M I N . -• 

RESULTS (ppb) 

AJQ 

_ ^ 

Remarks: NT)- hnnt^a. de jk .C ,h j : ^ 

. '• COMPOUND 

p-Diclilor obenzene 
f^-Dutyl Benzene 
O-Dichlorobenzene 
i,2,'/ Trichlorobenzene 

RESULTS (ppb) 

N / _ 

Ar\^l^^is QtrJorrruA ?i-30'9h ili/A 

T I I _ i T l n 



ORGANIC LABORATORY ANALYSIS REPORT 

Field Log No. Sampling Agency S [k] M 

Laboratory r̂  • 
Sample No. ^ - 22>'~j VT Date Collected K - ' ^ l ' Y L Date Received: S ' ^ y - g f a 

Sampled Collected By: M T f 4 

Sample Source Jc Identification: (>_r"i-;_^ P T C o i l i g ^ O i ir 

Date Completed M ' ^ ' ^ ^ 

V;s.\'^[r,^c[ L J ^ 4 ^ ^ <>UplUr Cn -Pv-eicl tt "2̂  

"b-V-cVgi S c ^ f V-!L-u.^r. 
^ 

IlALOGEIViTED VOLTVIILE ORGAÎ JIC ANALYSIS 

A i ^ ^ L . SAMPLE FROM A SPECIALLY PREPARED VOA BOTTLE IS PURGED ONTO A TENAX TRAP 
USING ULTRA HICH PURITY HELIU.M. THE TRAP IS THEN DESORBED TO A TRACOR 560 G.C. 
AND ANALYZED USING A HALL 700A ELECTROCONDUCTIVITY DETECTOR IN THE CHLORINE 
MODE. 

000/CARDOPACK B COLUMN: 
STARTING TEMP: 
INITIAL HOLD: 
PROGRAM RATE: 
FINAL TEMP: 
FINAL HOLD: 

COMPOUND 

l%5P-1000y 
50OC 
li MIN.-
80 PER MIN 
200OC 
10 MIN. 

RESULTS (ppb) 

Chloromethane 
Bromomethane 
Vinyl Chloride 
Chloroethane 
Methylene Chloride 
1,1 -Dichloroethylene 
Bromochloromethane 
1,1-Dichloroethane 
Trans-1,2-Dichloroethylene 
Chlorolorm 
1,2-Dichloroethane 
1,1,1-Trichloroethane 
Carbon Tetrachloride 
Bromodichloromethane 
Trichloroetiiylene 

K M 
J M 
ifJA 
JJA. 

^ ) ^ 

XL. 
/O^ 

Q.7 

JtOfiL 
tji:L 
.A. 
K)A 

COMPOUND 

Dibromochlorometlune 
1,1,2-Trichloroethane 
Bromolorm 
1,1,2,2-Tetrachloroethylene 
1,1,2,2-Tetrachloroethane 
Chlorobenzene 

RESULTS (ppb) 

—2r^ 
1,1 

I^cfTiarks: K) l^ - lAHtAg. ^ ^ W <1-V<.c\̂ ' NJf̂ ^ A . O A - C ' / ^ A I 

€ - ' 7 ^ ' ^ t r ^ 
I / o 

( ^ • V c f e c l ^ k ^ ^ V C c \ ^ 0 > ' ^ c > n \ o 

^ ^ L C J , I .A fe r-^Li t̂ AC.i./Cr \At\faW)le- "TO D t - r t c 



5 < ^ ORGANIC LADORATORY ANALYSIS REPORT 

Field Log No. 3 Sampling Agency S i - ^ ^ ^ 

Laboralory . _ 
Sample T̂ lo. ^ - ^ j ^ ^ Dale Collecled J f ' ^ " ^ - 6 < b Date Received: 3^ ~ ^ b - ^ ( ^ 

Sampled Collected By: P^- ' /CE. / / / < $ - G r S Dale Completed 5^ - cP*^ - S ( P 

5ain])le Source dc Idenlilicatlon; C o l l j g r ' v / Cji-p lUO L^^lls 

f^k^-^ -^ 1 r—• 11^ 15 t, r cl l-f. D . •• • S U ^ i i ^ c ^ Co, 
^ 

'..,• .AltOllATlC,;.VOLATILE OlOMTIC Al̂ lALYSlS 

^ S ML. SAMPLE PROM A SPECIALLY PREPARED VOA BOTTLE IS PURGED ONIO A TENAX TRAP 
USi/VC ULTRA \UV.]\ PUKiJY NEL/UM. TNE TJIAP JS THEN DESORDED TO A 'JJtACOJl .561; G.C. 
AND ANALYZED USING A FLAME IONIZATION DETECTOR. ' 

' I. 
< • 

• 1 

COLUMN: 
STARTING TEMP: 
INHTAL HOLD: 
PROGRAM RATE: 
FINAL TEMP: 
FINAL HOLD: 

• ' COMPOUND 

Benzene 
TolueriG 
EUiyl BeJizejie 
[)-Xylciic 
m-Xylcnc 
o~Xylcne 
Styrene 
n-Propyl Benzene 
U-Chlorololuenc 
1,3,5,-Trlmclhylbcnzcnc 

5% 5P-12D0/I.75% Bcnlonc 
5t;oC • . 
2 MIN. • ;• • • 
Ĝ  PER MIN. 
IIUOC 
15 MIN. 

RESULTS (ppb) 

T 
Rcmai]<s! M b - n 6 > g d e r f ^ A e ^ 

• COMPOUND 

p-Dich lorobenzene 
N-Bulyl Benzene 
0-Dich lor obenzene 
l,2,'l Trichlorobenzene 

RESULTS (ppb) 

ND 

^ 

n i -23^n 



ORGANIC LABORATORY ANALYSIS REPORT 

Fieid Log No. Sampling Agency ' S 1>J AA 

Laboratory 
Sample No. 0 0 * ^ ^ I't- Date Collected ' J S O H - V o Date Received: ^ - > SC- K C 

Sampled Collected By: j \ A ^ j i ; _Date Compleled ^ ' " h ^ - H-.U 

Sample Source ic Ident i f icat ion: CfVv.^ fb-r C.P I. U ' e ^ LJ . ' \ U - l J t z . r ^ ^ r ( u > ^ T ^ ^ T l ^ 

t ^ \ ^ ^ ^ < : \ 
^ 

IlALDGEt^iTED VOLATILE. ORGAÎ JIC AI ̂ 'ALYSIS 

A5.(?ML. SAMPLE FROM A SPECIALLY PREPARED VOA BOTTLE IS PURGED ONTO A TENAX TRAP 
U S T N C ULTRA HIGH PURITY HELIU.M. THE TRAP IS THEN DESORBED TO A TRACOR 560 C.C. 
AND ANALYZED USING A HALL 700A ELECTROCONDUCTIVITY DETECTOR IN THE CHLORINE 
MODE. 

COLUMN: 
STARTING TEMP: 
INITIAL HOLD: 
PROGRAM RATE: 
FINAL TEMP: 
FINAL HOLD: 

COMPOUND 

Chloromethane 
Bromomethane 
Vinyl Chloride 
Chloroethane 
Methylene Chloride 
1,1-Dichloroethylene 
Bromochloromethane 
1,1-Dichloroethane ._ 
Trans-l ,2-Dichloroethylene 
Chloroform 
1,2-Dichloroethane 
1,1,1-Trichloroethane 
Carbon Tetrachloride 
Bromodichloromethane 
Trichloroethylene 

1% SP-1000/CARBOPACK B 
50OC 
li MIN. 
80 PER MIN. 
200OC 
10 MIN. 

RESULTS (ppb) 

MhL 
AlA. 
h)0 

COMPOUND 

Dibromochlorometliane 
1,1,2-Trichloroc thane 
Bromolorm 
1,1,2,2-Tetrachloroethylene 
1,1,2,2-Tetrachloroethane 
Chlorobenzene 

RESULTS (ppb) 

j iJ jC l . 

ilc-
JviA. 
0 ' ^ ^ 

I^erriarks: UQ"^ A ^ ^ t / t ^ J f . W r - W r l • K l A - . J ^ Q T c vAc^l ^ T-G-J , ( • \ ^ 4 ^ ^ > ^ ^ Q ^ " V cAt^c^VlU ^ 

^ LW ^ 

ĉ r_ 

^ R r. 
v^g-S e t ^ C e > r r^^Ar" i ' / " l^^e.c ' j bp GCfnA^ 



.i 

ORGANIC LABORATORY ANALYSIS REPORT 

Field Log No. J. Sampling Agency <̂ C<.~J ^'^ 

Laboratory _ _ ^ .-n ^ c r o o f-̂  9 / 

Sample No. ^ ~ ca/o^ cS Date Col lecled ^ ^ J J ^ ' o U Dale Received: _ £ _ j £ f _ _ f ^ ^ _ _ 

Sampled Collecled By; ^ J H Date Completed ' ^ - P ^ - K f ' o 

Sample Source ic Idenl i l icat lon; 0;4-?- o " ^ (!o l l / c r w/Zc /yU^-(&r- F U ^ ^ ^ ^ E'exsf^-ocK 

SheiL iA, ' Cc , \ ' 

".s- .AltUilATlC.;.VOLATILE OIVSAIUC 7UIAL\S1S 

A ^ M L . SAMPLE PROM A SPECIALLY PREPARED VOA BOTTLE IS PURGED ON 1 O A TENAX TRAP 
USING ULTRA HIGH PURH Y HELIUM. THE TRAP 15 THEN DESORBED TO A TRACOR 5GU G.C. 
AND AI-<ALYZED USING A FLAME IONIZATION DETECTOR. " 

RESULTS (ppb) 

COLUMN: 
START ING T EMP: 
INITIAL HOLD: 
PROGRAM RATE: 
FINAL TEMP: 

• •• FINAL I IOLD: 

COMPOUND 

Benzene 
•l>3lueiiG 

• EU iy l BeJiZEJie 
•j p-Xylenc • 
:" m-Xylenc ;. 
;' D-Xylcnc 

Slyrcne 
n-Propyl Benzene 
0-Chlorololucnc 
1,3,5,-Tr-lmc Ihylbcnzcnc 

Rcmatks: fO H - ^ j s - v i e . A ^ i ^ ^ J c - e J ^ 

5% 5P-I2D0/1.75% Bcnlonc 
5U0C • . 
2 MIN. • ;• • 
G^ PER MIN. 
I lU^C 
15 MIN. •• 

• i . 
( • 

. ' 1 ' . « 
.1 

I • 

•Ksh 

• 

t 

\ 
- y 

• COMPOUND 

p-Dich lor obenzene 
N-Bulyl Benzene 
O-Dichlorobenzene 
1,2,'/ Trichlorobenzene 

RESULTS (iipb) 

MD 



ORGANIC LABORATORY ANALYSIS REPORT 

Field Log No. S Sampling Agency' S ^ ^ * " ^ 

Laboialory . ^ / - , « • ^ n •-> s^t ' c r - i t - O / 
Sample No. P!$ - tS. r ^ l Dole Collected 2?'~(y V - ^ g Da tc Received; cT " A t T - 2r6> 

Samijlcd Collecled By; / Z " / ^ r ' / 7 ^ > < i Dale Compleled ^1 " ^ - <5'6' 

Sample Source ic Idenl i l icat lon; C ^ / C <g~^ C ^ H i e r v j I c UJcH^ ^ g - Z ^ y ^ 

"•,..• .Altuma'lC. •.VULATiLG ORGAIUC A11AL\S1S 

A 5 ' M L . S A M P L E P R O M A SPECIALLY PREPARED VOA BOT'TLE IS PURGED ON I U A T ENAX TRAP 
USiNC ULTRA IllG.ll I 'URHY HELlUfv:. TIIE TRAP 15 THEN DE5ORUE0 TO A TRACOR 56U G.C. 
AND ANALYZED USING A FLAME IONIZATION DETECTOR. ' 

• • | . 

( • 

COLUMN: 
ST ART ING TEMP: 
INHIAL I IOLD: 
PROGRAK\ RATE: 
FINAL TEMP: 

• •• PINAL HOLD: 

COMPOUND 

Benzene 

Tolusj ic 
ElJ iy l BeiiZEJie 
p-Xylcnc 
m-Xylcnc 
o-Xylcnc 
Slyrcne 
n-Propyl Benzene 
U-Chlorololucnc 
1,3,5,-Tf Imclhylbcnzcnc 

5% 5 P - I 2 0 0 / I . 7 5 % Bcnlonc 
5U0C • . 
2 MIN. • ;• • • 
G" PER MIN. 
I IU^C 
15 MIN. •• 

RESULTS (ppb) 

• /Jh 

•s 

• 
1 

• 
• 

.. • COMPOUND 

p-Dichloi obenzene 
N-Bulyl Benzene 
0-Dlcl i loiobenzeiie 
1,2,'I Trichlorobenzene 

RESULT S (ppb) 

Remarks: M P ~ n o ^ g ' Ae.'JQ.cdee^ 



ORGANIC LABORATORY ANALYSIS REPORT 

Field Log No. Sampling Agency 0 U J > V \ 

Laboratory _ • 
Sample No. 0 ' V ^ O Vr Date Collected S - > 7 ' k b Date Received: V ' ^ ^ ^ ^ ( o 

Sampled Collected By: _hA_XAi Date Completed % ' ^ ^ - P {̂  

Sample Source dc Identification: C ' c r u 0-(- C g> 1 u £v/ J •'I Ifp - U J c ^ T e ^ r rL>/^~{-

^ ' X \Aje^4- U e l l S U f l U , Co, POP U d. G 'tr 
^ 

JlALOGEt̂ ATED VOLATILE ORGAÎ IIC ANALYSIS 

A6^ML. SAMPLE FROM A SPECIALLY PREPARED VOA DOTTLE IS PURGED ONTO A TENAX TRAP 
USING ULTRA HIGH PURITY HELIU.M. THE TRAP IS THEN DESORBED TO A TRACOR 560 G.C. 
AND ANALYZED USING A HALL 700A ELECTROCONDUCTIVITY DETECTOR IN THE CHLORINE 
MODE. 

COLUMN: 
STARTING TEMP: 
INITIAL HOLD: 
PROGRAM RATE: 
FINAL TEMP: 
FINAL HOLD: 

COMPOUND 

1% SP-IOOO/CARBOPACK B 
50OC 
k MIN. 
80 PER MIN. 
200OC 
10 MIN. 

RESULTS (ppb) COMPOUND 

Chiorome thane 
Bromomethane 
Vinyl Chloride 
Chloroethane 
Methylene Chloride 
1,1 -Dichloroethylene 
Bromochloromethane 
1,1-Dichloroethane 
Trans-1,2-Dichloroethylene 
Chloroform 
1,2-Dichloroethane 
1,1,1-Trichloroethane 
Carbon Tetrachloride 
Bromodichloromethane 
Trichloroethylene 

t ^ i ^ 
rOA 

J L l ^ 
tfOA 
Km 

t o ^ 
-3.0-^ 

Dibromochloromethane 
1,1,2-Trichlorocthane 
Bromolorm 
1,1,2,2-Tetrachloroethylene 
1,1,2,2-Tetrachioroethane 
Chlorobenzene 

RESULTS (ppb) 

±1 
•h 
^ 

I^cmarks: K ) D = A H i A e A ^ A c c W d "̂  k ] k - . A n r a>^^ L"Lec\ t^ Q t C/ U t*.Q,»^T \.A'^C U^ip 
O 

•¥ r«^g.sg,>^ce r ot̂ -(-.VxA/Nea ^ M G C/ iM<. 



ORGANIC LABORATORY ANALYSIS REPORT 

Field Log I-lo. LP Sampling Anency ^ L Q ' 1 

Sample No. j i ' ^ 3 ^ Dale Col lecled ' S ' ~ P - T ' S^Datc Received: S ^ - T l J " - c ^ ( e 

Sampled Collecled By; f ^ l " ^ h i Dale Completed ^ ' i P ' l - ^Co 

Sample Source ic Idenl i l icat lon; C ^ " ^ C ^ Cc>]l i^r- M'IJIZ. LOoHe..- Cigir^i 4f Z 

lAh.^ i U-k i l • SLe(L.c.^ G î ' ' , • 

-...• .AllOllATlC.;.VOLATILE Ol̂ SIAIUC AI-lALTtSlS 

A 5" ML. SAMPLE FROM A SPECIALLY PREPARED VOA BOTTLE IS PURGED ONIO A T ENAX TRAP 
USlNG ULTRA HIGH PURH Y HELIUM. THE TRAP 15 THEN DESORBED TO A TRACOR 560 G.C. 
AND ANALYZED USING A FLAME lONlZAT ION DETECTOR. ' 

' 1 . 

.'.I 

.1 

COLUMN: 
START ING TEMP: 
IN I I IAL HOLD: 
PROGRAM RATE: 
FINAL TUMP: 

• •• FINAL HOLD: 

COMPOUND 

Benzene 
'I'olUEllG 
EU iy l Bejizeiie 
p-Xylcnc 
m-Xylcnc 
D-Xylcnc 
Slyrcne 
ii-Propyl Benzene 
U-Chlorololucnc 
1,3,5,-Trimc Ihylbcnzcnc 

5% SP-1 200/1.75% Bcnlonc 
50OC • . 
2 MIN. • ;• • • 
G^ PER MIN. 
i i uoc 
15 MIN. • •: 

RESULTS (ppb) 

^7 

- COMPOUND 

p-Uichloi obenzene 
N-Bulyl Benzene 
0-Dich lor obenzene 
1,2,'| Trichlorobenzene 

RESULTS (ppb; 

NJO 

t 

I^cmaiks: M D ^ K I S V i g A^-Jerr^eJ 

v i i _ 7 T n n 



ORGANIC LABORATORY ANALYSIS REPORT 

Field Log No.,_ Sampling Agency O ( ^ AA 

Laboratory r , ^ -r i 
Sample No. ^ - 'X.'^\ \ \ Date Collected S - ' ^ H - Y C - . Date Received: % - ^ % - Y k ' , 

Sampled Collected By: |>^ .T \ \ 

Sample Source Jc Identification: y i4-' 

_ D a l e Completed S ^ " ^ ^ - K b 

nP Cnli/^v^-iU - iJc.4e^ Plc>.-1-^ 

f 
HALOGENATED VOLATILE ORGANIC AÎ ALYSIS 

A(x)ML. SAMPLE FROM A SPECIALLY PREPARED VOA BOTTLE IS PURGED ONTO A TENAX TRAP 
USING ULTRA HIGH PURITY HELIUM. THE TRAP IS THEN DESORBED TO A TRACOR 560 C.C. 
AND ANALYZED USINC A HALL 700A ELECTROCONDUCTIVITY DETECTOR IN THE CHLORINE 
MODE. 

. COLUMN: 
STARTING TEMP: 
INITIAL HOLD: 
PROGRAM RATE: 
FINAL TEMP: 
FINAL HOLD: 

COMPOUND 

Ch.'orometiiane 
Bromomethane 
Vinyl Chloride 
Chloroethane 
Methylene Chloride 
1,1-Dichloroethylene 
Bromochloromethane 
1,1-Dichloroethane 
Trans-1,2-Dichloroethylene 
Chlorolorm 
1,2-Dichloroethane 
1,1,1-Trichloroethane 
Carbon Tetrachloride 
Bromodichloromethane 
Trichloroethylene 

1% SP-IOOO/CARBOPACK B 
50OC 
k MIN. 
80 PER MIN. 
200OC 
10 MIN. 

RESULTS (ppb) 

KiA 
A J A 

iN A 
JUA-

COMPOUND 

Dibromochloromethiane 
1,1,2-Trichlorocthane 
Bromolorm 
1,1,2,2-Tetrachloroethylene 
1,1,2,2-Tetrachloroethane 
Chlorobenzene 

3. \ -fr 

RESULTS (ppb) 

^ 

Remarks: t O D ^ ^ n ; ^ g - clcjt-tg c^teri \ \ J ) h ? r\TVr Ct/vr. \ u - ? . e A m<;l>^.)«v<et^T a(/it;lole. -Vr) 
n y-

CA^Toc j r 

• i : P.rC^ ^.lArc. C D i^+- ! .rw.c.cV ^^A G r C i M . < ^ 
• O I - • 



•4^re Ac. J 

ORGANIC LABORATORY AI^IALYSIS REPORT 

I-lcld Lof. Ho. C? c i i ^ p ) ! c ^ i - ^ Sampling Agency ___^_C<JJVT 

Dale Col lected ' P " P 7 - < ^ 6 Date Received: ^ ' S ' g - ^Q> 

Sampled Collected By; r l i k n / / ) g ; ^ •> 

L a b o r a l o r y 

Sample No. 0 ' cr^ vP I 

ont 

Date Compleled ^ - 3 - S-jp 

nple Source ic Idenl i l icat lon; { J o W i e - r y , 11^ ^ ' ' ' : ) U U c d e r O U t i i 

r J / l h t ^ Ŝ  î -.̂ esf U ^ i l /.''.M.''̂ ^^ 'p^<^'-^ 

.AllUllATiC.-.VOLATILE 01O\I-liC AIIALYSIS 

A - * ML. SAMPLE FROM A SPECIALLY PREPARED VOA BOTTLE IS PURGED ONIO A TENAX TRAP 
USiNC ULTRA HIGH PURITY HELIUM. THE TRAP IS THEN DESORBED TO A TRACOR 560 G.C. 
Al-m ANALYZED USING A FLAME lONIZAT ION DETECTOR. " 

I. 
M 

COLUMN: 
START ING TEMP: 
INITIAL HOLD: 
PROGRAM RATE: 
FINAL TEMP: 

• •• FINAL HOLD: 

COMPOUND 

Benzene 
ToluejiG 
EUiy l BcjiZEJie 
p-Xylcnc 
m-Xylcnc 
D-Xylcne 
Slyrcne 
n-Propyl B'cnzcne 
0-Chlorololucne 
1,3,5,-Trlmclhylbcnzcnc 

5% 5P-1200/1.75% Bcnlonc 
5U0C • . 
2 MIN. • 
G° PER MIN. 
i iooc 
15 MIN. 

RESULTS (ppb) 

• 
1 

. 

-^ 

• COMPOUND 

p-Dich lor obenzene 
N-Bulyl Benzene 
0-Dichlor obenzene 
1,2,'I Trichlorobenzene 

RESULTS (ppb) 

N3D 

I^cinatks; N D - r\^.'^^ A^.\e.Aet\-



UNITED 
TECHNOLOGIES 
CARRIER 

May 6 , 1986 
I/;AY OB 1935 

Carrier Corporation 

9 ' SoutM Bvnaiia fioac 
Coit*fwtiie Tennessee 38017 
(9011 653-9761 

Mr. Michael J. Higgs 
Assistant Project Director 
Division of Superfund 
Tennessee Department of Health 
and Environment 
Custom House, 7 01 Broadway 
Nashville, TN 37219-5403 

Dear Mr. Higgs: 

This letter responds to your inquiry, dated April 18, 1986 
and made pursuant to Section 104 (e) of the Comprehensive 
Environmental Response, Compensation and Liability Act, with 
respect to possible enviromnental contamination at Carrier's 
Collierville, Tennessee facility. For your convenience, I 
have repeated each of your requests before providing the 
response. 
Request 1: Copies of documents concerning the closure of 

the waste water lagoon located near the present 
Softball field. 

Response: Such documentation on this pre-RCRA 
closure as Carrier has been able to 
discover by reasonable sea: „h are 
attached to this letter. Set forth at 
the end of this letter is a listing of 
those documents. 

Request 2: The time period when the lagoon was active 
(contained waste). 

Response: The commencement date for first use of the 
lagoon cannot be determined, but upon 
information ahd belief, it was in use during 
1972 and at various times thereafter until 
closure commenced on or before 
November 12, 1980. 

Request 3: The source or sozirces of material going into the 
lagoon. 

Response: According to our best information, the material 
placed in the lagoon came from the clarifier 
pit. This material should have consisted of the 
sludge from the paint washers. 

CLV 



-2-

Request 4: Whether the lagoon was authorized under 
an NPDES or other permit. 

Response: We never had an NPDES or other permit for the 
lagoon and are not aware of having applied for 
any such permit. As is explained in response 
number 5, such permits were not required. 

Request 5: Whether the lagoon discharged liquids to a 
surface drainage feature. 

Response: Based on reasonable investigation, we have been 
unable to discover any Carrier employee who is 
aware of there ever being any drainage from the 
lagoon. My personal recollection is that the 
level of the materials in the lagoon never came 
closer than two feet to the top of the lagoon. 

Request 6: The types of waste and amount of each type 
placed into the lagoon over its lifetime. 

Response: We are unable to determine with any certainty 
the types of wastes (other than as disclosed in 
response ntimber 3) or the amounts thereof placed 
in the lagoon. However, we have enclosed, as 
Attachment 2, a letter from Environmental 
Testing & Consulting, Inc. setting forth results 
of the sampling of dried sludge in the lagoon. 
As you will note from that attachment, ETC's 
conclusion, based on its sampling, is that the 
"sludge would not be considered toxic and could 
be accepted at a State approved landfill." Also 
enclosed, as Attachment 3, are internal sampling 
results which are consonant with those of ETC. 

Recjuest 7: The method used to close the lagoon (closure 
plan). 

Response: In order to close the lagoon, contaminated soil 
was removed and placed on plastic with a plastic 
cover. At the earliest practical time, the 
contaminated soil was shipped to an approved 
-Subtitle C facility. Attachment 4 is a bill, 
dated November 12, 1980, from C & M Builders for 
its work in removing the contaminated dirt from 
the lagoon. Since closure commenced before 
November 19, 19 80, no closure plan was required 
and none was prepared. 



Request 8: 

Response: 

Request 9: 

Response: 

Request 10: 

Response: 

Request 11: 

Response: 

Request 12: 

Response: 

-3-

The ultimate disposition of any material, 
both solid and liquid, removed during the 
closure of the lagoon. 

The material removed at the closing of the 
lagoon was sent to Chemical Waste Management, 
Inc., P. 0. Box 55, Emelle, Alabama 35457 as 
indicated in manifest in Attachment 5. 

The amount of material, including the soil, 
removed as a result of the TCE spill resulting 
from the failure of the filter cover. 

Although this spill required some material to 
be removed, we have no knowledge or documents 
concerning the amount of material that was 
removed. 

The ultimate disposition of the material thus 
removed. 

Although we have no knowledge of or documents 
concerning the disposition of this material, we 
do know that it was removed from the 
Collierville facility. 

Whether any groundwater monitoring wells have 
been established at the site. 

No groundwater monitoring wells were 
established because of this spill. 

Analytical data from any such well should they 
exist. 

None, from wells established as the result cf 
subject spill. 

I hope the foregoing and the attached documents constitute a 
satisfactory response to your inquiry. They are based on 
Carrier's best efforts to locate relevant documents and a 
reasonable inquiry as to facts not found in existing docu
ments. Should these answers not be satisfactory or should 
you have any further questions, please do not hesitate to 
contact me. 

Sincerely, 
CARRIER CORPORATION 

*\5ohrx Brewer 
Safety & Security Coordinator 

JB/ab 



ATTACHMENTS 

1. Letter to Chemical Waste Management from Clifton Ritter 
with sample results, a three page form code no. 25997. 

2. Letter from Environmental Testing & Consulting, Inc. to 
Roger Beaupre with sample results from sludge. 

3. Internal memo dated October 9, 1980 regarding lagoon 
sludge. 

4. Statement from C £• M Builders on lagoon cleaning. 

5. Hazardous waste manifests concerning the disposal of 
contaminated soil. 

6. Page of notes dated 12/9/80. 



Can ler KJM .'vt^.,, ^ . ^7- / 
'1 AjrCax>ttoi>"ig 

^ 
( 

.L ̂
^ |f)E..K̂ f̂ r J C ^ 

November 7, 1930 

Chemical Waste Manaqement, Inc. ^ 
P.O. Box 55 ' 
Highway 17 P Mile Marker 163 
Emelle, Alabama 35459-.... 

ATTENTION: CHIEF CHEMIST 

Dear Sir: 

Enclosed is a sample of our waste, along with a copy of the 
respective completed and signed Waste Materiel Profile Sheet, 

If any other information is needed concerning our waste, you 
can contact me at (901) 853-9761 ext. 324. 

Sincerely, 

CARRIER AIR CO:;OITIONi:iG 

Clifton Ritter 
Environmental Enoineer 

?db 
enc. 



AirConO/ioning 

5^ p 

Nov 

Chemical Waste Manaoement, Inc. 
2131 Kingi:.ori Court', S.E. 
Suite 112 
Marieeta, Georgia 30067 

To whom it may concern: 

Attached is the "original" completed and signed Waste Material 
Profile Sheet for our waste. 

If there are any questions, I can be contacted at 901-853-9761 
extension 324. 

Sincerely, 

CARRIER AIR COMDITIONING CO. 

Clifton Ritter 
Environmental Engineer 

/db 
attachment 

Q7 ^.Miih nvnaha Rh:*r1. C'>ll""'viil'^ -] t.nrM>.:tr.r '^P.ni? Pnonn l90l ' R5o-?)"C1 



SALLS CUDE 

•-4 

• . • \ \i N? 2r)yii7 

Chemical Wasle ManaaemDnt 

GENERATOR'S WASTE MATERIAL PROFILE SHEET 

GENERAL DIRECTIONS: tn order for us lo deiermme whelf^er we can lawfully, saleiy arid environmentally transport, store. 
"tVeit'oi^ dispose o( your wasle stream, we must ask cerlain Information atjout your waste. All of the information we seeK is 
necessary, for our purposes and yours. Be complete in your answers: il your response is •none," so indicate Answers must be 
(n ink or typewritten. Information you provide will be maintained in strictest confjoence. Please make a copy of Ihis form tor 
your records, returning tfie oripinal to the location Indicated t>elow. 

THISJ^Oet/ AND ANY StJPPLEI^ENTAL INPORt^ATION SHOULD BE RETURNED TO: " •" 
CHEMICAL iv.^?TE iVlAIJAGEMENT, INC. '•' ^ 1 * V'.N.I>I.I-.N HT r rT 10: 
2 U i Kin'iSIUfJCuUKi.ii.t. 
.SUHr. i i l 

WMKILIIA, l̂ LUh'JIA JUUb/ 

| . | | ; i ^ : ^ . | V - . : H . : . . - : • • - : ' 
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1. tSENERATORNAME: CARRIER A/C CO. 

2. GENERATING FACILITY NAME/ADDRESS: Car r i p r A i r Cond i t inn inn Cn. 
97 S. Byhal ia Road 

C o n i e r v i l l e , TN 3S017 

COMPANY CONTACTS: 

GENERAL Cl i f tOH RJ t tg r 

W i l l i am Brown 

TECHNICAL, 

TITLE F n v i r . Fng " . 

TITLE F a c i l i t i e s Mor. 

TITLE. 

TITLE 

PHONE L2I l i l££3i 02£L 

PHONE (9011853-9761 

PHONE • 

PHONE 

4. 

5. 

WASTENAtviE: 75% T r i c h l o r o e t h y l e n e contaminated s o i l and ZS'̂  pa in t sludoe 

PROCESS GENERATING WASTE: I n d u s t r i a l p s i n t i n o and s t r i p p i n o 

WASTE PROPERTIES: 

A. ORGANIC D INORGANIC D HAS BOTH ORGANIC AND INORGANIC COMPONENTS El 

B. PHASES/LAYERS: BILAYERED D MULTILAYERED D NONE C 

C. PHYSICAL STATE AT 70*F; SOLID S SEMI-SOLID D LlOUID G 

POWDER D OTHER: : 

SOLIDS: TOTAL fV.mppr QO TOTAL DISSOLVED (ppm or Vc): ] D. 

E. SPECIFIC WEIGHT /AS # PER UNIT): a p p r n Y i m a t p l y i n n pniinHt: pP)- ^Mhi ^ f n n t 

F. pH: 8 . 0 (Show fhe following as range of '/'»; 

AS: H,SO, 

HCl 

HF 

HNOj 

OTHER: 

. ' ' 0 

.% 

.V. 

.V. 

H,PO. . 

NaOH . 

NH.OH . 

Ca(OH),. 

.V. 

G. 

H. 

I. 

FLASH POINT: > I 5 0 .•F CLOSED CUP G OPEN C.UP D 

VAPOR PRESSURE (in mm of Hg at 25'C): 

BTU PER #: N/A ; 

N/A 

ASH CONTENT N/A 



^ 

J. HALOGENATED? YP<^ , T r a r P % SULFONATED? N..'A 

-tC.- ALPHA RADIATION AS pCt/l: 

6. WASTE COMPOSITION: 

A. ORGANIC COMPONENTS (WITH RANGES — INDICATE WHETHER V. OR ppm) o j j ppm 

- y ^ j r h l n r n p f h v l p n p 5 - .370 . CyanldP n - ? ^ 

. X y l e n e : Q - 12 . -
TolWene 0 - 2 

W 

i i 

1̂  

MFK 0 - 8 
(AT7ACH ADDITIONAL PAGES IF NECESSARy) 

HEAVY METALS (WITH ppm RANGES): . f r o m l e a c h a t e t e s t 

DISSOLVED SUSPENDED 
Ap < nn? 

A>; < n m 

Ba Z l 

Crf < . 0 T 

Cr < 0 0 3 

INORGANIC COMPONENTS (WITH % RANGES): 

TOTAL CYANIDE T race • % 

FREE CYANIDE - % 

SULFIDE AS: Ve 

BISULFITE AS: - Vo 

SULFITE AS: 

Ho 
Ni 

Pb 

Se 

2n 

Other 

OTHER 

DISSOLVED 

< nm 

nnnp 

< m 

<.nQ] 

none 

(soecify) 

SUSPENDED 

. V, 

Ve 

Vo 

"yi 

Vo 

(ATTACH AnorriONAU PARES IF NECESSARY) 

D. DOES THIS WASTE STREAM CONTAIN BIOLOGIC MATERIALS, PATHOGENS, OR ETIOLOGICAL AGENTS' f iC-

E. IF WASTE tS A PESTICIDE OR PRODUCED BY A PESTICIDE MANUFACTURING PROCESS, CHECK THE 

FOLLOWING: 

THE WASTE CONTAINS: 

D ORGANOPHOSPHATES — CONTAINING SULFUR D YES D NO 

D CARBAMATES 

D CHLORINATED HYDROCARBONS 

HAZARDOUS COMPONENTS.AND CHARACTERISTICS 

A. HAZARDOUS PROPERTIES (INSERT NUMBER CODES PER INSTRUCTIONS ON LAST PAGE) 

(1) TOXICITY RATING: INHALATION Q_ DERMAL _0 ORAL _1 

- Fiimmablll ly 

(2) HAZARD IDENTIFICATION SYSTEM: ' Mei.iih <1 X 0 > "oaciMiy 

Sneclil instructiDns 

IS THIS WASTE A "HAZARDOUS MATERIAL" AS DEFINED BY REGULATIONS OF THE U.S. DEPARTMENT Oi 
TRANSPORTATION PURSUANT TO THE HAZARDOUS MATERIALS TRANSPORTATION ACT?_1±£__ 
(SEE 49 CFR 172.101 AND 173 FOR "HAZARDOUS MATERIALS" LIST AND CHARACTERISTICS.) IF SO, PLEAS.' 
ADVISE OF THE FOLLOWING: 

(1) CORRECT SHIPPING DESCRIPTION: Hazardous Was te . S o l i d N.O.S. 

(2) HAZARD CLASS(ES): O.R.M. -E '. 

(3) IDENTIFICATION NUMBER (FROM HAZARDOUS MATERIALS LIST): '̂A 9198 . 



DOES THIS WASTE CONTAIN ANY "HAZ ARDOU:; SUBSTANCE" AS DEF INED BY REGULATIONS OF 1 H £ US EN 
VIRONMENTAL PROTECTION AGENCY PURSU/UT TO SECTION 311 OF THE C L E A N \^^)lf-^ ACT'.Tv'^ 
(SEE 40 CFR 116 FOR "HAZARDOUS SUBSTANCES" AND CATEGORIES.) IF SO. PLEASE ADVISE OF T H E 
FOLLOWING: 

(1) THE NAMES OF EACH HAZARDOUS SUBSTANCE PRESENT IN THE WASTE (INDICATING HAZARD 
CATEGORY — A. B, C. D. X): 

T r i c h l p r n p t h y l e n e - C To lvpnp - r 

JLtxJLtoL f \ 
(ATTACH ADDITIONAL PAGES IF NECESSARY) 

(2) THE NAMES OF EACH SUCH SUBSTANCE WHICH MAY BE PRESENT IN CONCENTRATIONS GREATER 
THAN 10V. BY WEIGHT (SHOWING PROBABLE V. RANGE): 

(ATTACH ADDITIONAL PAGES IF NECESSARY) 

IS THIS WASTE A "HAZARDOUS WASTE" AS DEFINED BY REGULATIONS OF THE U.S. ENVIRONMENTAL PRO
TECTION AGENCY PURSUANT TO SECTION 3001 OF THE RESOURCE CONSERVATION AND RECOVERY 
ACT? V r s 
(THIS PART NEED NOT BE COMPLETED UNTIL PROMULGATION OF FINAL 3001 REGULATIONS.) IF SO, PLEASE 
ADVISE OF THE FOLLOWING: 

(1) IF THE WASTE IS A LISTED HAZARDOUS WASTE, STATE: 

(a) THE LISTED DESCRIPTION OF THE WASTE: m i R - l.j3<:tpw?tpr i - rpstn ipnt <liiHnPC 

(b) 

from industrial painting, plus contaminated soil there from. 

THE HAZARD CRITERIA FOR WHICH THE WASTE IS LISTED: 

T n x i r Wsi^tp ; 

(2) IF THE WASTE IS NOT LISTED, WHAT HAZARDOUS CHARACTERISTIC;S) DOES IT POSSESS? 

B. IS THE INFORMATION PROVIDED IN SECTIONS 5-7 BASED UPON LABORATORY ANALYSIS OF THE WASTE 
MATERIAL? ves . IF SO, PLEASE ADVISE OF THE DATE OF THE MOST RECENT ANALYSIS: Nov. 6 . 1980 

9. HAVE YOU OBTAINED TOXICITY STUDIES OF THIS WASTE STREAM? yP': IF SO, PLEASE ATTACH A COPY OF 
THE RESULTS. 

"•0. OUANTITY/SHIPPING REQUIREMENTS: 

ANTICIPATED VOLUME IS: 175 

GALLONS D TONS D . CUBIC YARDS C3 DRUMS D OTHER D 

PER: DAY D WEEK D MONTH D YEAR G ONETIME Q 

TRANSPORTATION EOUIPMENT REQUIRED: 23 CUbic va rd t r u c k s 

SERVICeSCHEDULlNG REQUIREMENTS: Neei/ 10 fipvs notice 

GENERATOR'S 
AUTHORIZED SIGNATORY: • / i T l T l F i ^ p v i r . Fngf .HATF n / ? / R n 

V A. ' . r \ ; ( ( 
• ^ - I ' , ' ' 

• ) 

/ CONFIDENTIALITY AGREEMENT: ^ 
as consideration for the Generator's release of lhe above information, and any otner supplemental data provided, agrees lo 
treat such information as confidential property and will not disclose such information to others except as is reouired by law. 
and in such circumstances only after first giving notice to the Generator, r 

By:. / ' \Cci2iL'i^'-
Name o 

• . \ \ , 

/ .' "̂  

Tine 



TOXICITY RATINGS 
0 « He ToitcOy 

This '**siC«»t»0" •* P'**" to ,«»»»»««i» wtotTt Mil into oo» ol »*>»i *oiK>wi,ig 
c a l e o n w s 

(•) M»i»ii»i» n^ ich r»iK.»> • » h»"»> nn«w •"» cnnOiMont ©' »>o»m»P une 
IDI M»t^ri»i5 •»^1C^ p«oeuc« lo i i t • ' i » r t » O" how»«n» only unoai «»«• mo« | 

imufuci cood'liooB Of Oy ovefwnetminQ Oo««p« 

1 > SVIphI Te<lel«y 

)•) Acuir l o c i ' M«lpii«it wMch (w tmp i * •«0O(u'*« lat l inp •aconos. 
minulei. Of hours cause only i l i o " ! •••eels O" »h« (km O' mucous m»m. 
brines , e p » ' 0 ' " s C mf »«ipnt ol the ooosu'C 

Ibl Aeu'» s y s " ' ' " ^ Mi i»n»(* which c» " 0» •rsO't,«0 into ihe booy by m 
h«l«l<on, mpeslion. O' lnir>up>i tn« smu »nO which P'OOuce only sUphl „(• 
trcis lollowinp smpiv viDO&u'ffS lasimg seconds, minuiv*. Of houis. or 
loHowinp mpeslion o* • s>npie Oose. rpps'Ctirss or the ouaniiiy absortxa or 
Iht e i ieni ot e iposuT 

(cl Cl 'onic locei Mjii^ns's whirh on commuoos of tep»»inO mroso'es 
e«len0inp ore' pnnoOS ol 0»y». monl ' - i . O' yes'S csusr only sophi uno 
ususiiy ie»e'sihie h»"n to me 5*in O' mucous m.rmo'»nes Tn* enpni oi •> 
posu'e m»y oe pie»l O' »m»li 

(0) Chronic sysreinic Mmengls which c»n be •bsnfr»0 into thr̂  bnOy by 
Inhalitioh. inpr'Siion, or throiiph the s^in »no whirh proouce Ontjt fii^i.Tiy 
ususiiy reversible e*lecis loiiowmp continuous oi teoeiieo eiporuies ei -
lenOmg ovei Oays. months. O' yesrs. The ei tenl ol ir«e eiposure may t>e 
p'eat O' small. 

IP penerai. thOM substanres classi'mt) as h^vmp • sii(!M lonci iy pio-
Ou:e chanpes m 'h f hiimari booy wn.ch »,? lejoi iv re»ersioir ano which will 
OisaDPeai loiiowmp teimmaiion ol eiDOsuie. eiinei wilh o' withoui rneoical 
lre<irr>enl. 

2 • Modarat* ToileMy 
(al Aeoie locul Mamnaiii which on smpie eiposuie lasting seconos, 

minutes. O' hours cause morteraie eiiccis '̂ '> the skm o' mucous mem 
branes These ellecis mav oe lhe lesuH oi intense enposure loi a mallei ol 
teconds or mooeraie etoosure tO' a mailer o' hours 

(bl Acule jysipmic Matensi} which can r>p »n«nrt)p[) mm ihr boBy by in
halation, inpestton. oi t n i p u c ttw skin ano which piopoce mooeraie el
lecis loliowing single eiposu'es laslmg seconos. minutes. O' hours, or 
loliowing ingestion ol a smpi* oose 

(cl CH'Onic loet l Maienals which on continuous Of repeaies ciposures 
•«ient)ihf e»ei oenoos oi tisys. months, of years cause moonaie na-ir to 
lt»e skin 01 mucous mempranrs. 

(0) Ch'Ph'C ,«yjremic. M«i»iiais whirh can he aosoront.' mtn thr tiony hy 
inhalalion. inpesiim. o' iniouph me skm »nn whicn pionuc" mooe'air e' 
tecls loliowing continuous or reoBaieO e«posures e«ienoing over oenoos o' 
Days, months, oi yea's 

Those suesiances ciassiiiea as havmp "mooeiaie tonci lv ' may p'onuce 
irieve'SiP't as wpii as reversible rhangn^; in me humar^ pnuv lne"i f 
changes are not o< Such seventy as to thieaien iile O' P'oouce se'ious 
physical imoairmenl. 

3 B Sever* Toxicity 

la) Acu le toCSl. M^nnna** w h i r h on smQio evpOSU'P l a ^ l i n c f^eCO'lOS nr 
minui^s Ciiuse m/u'y lo s^m ot rhucous rnrimbrane^ Ol su ' i i c rn t sevpriiy tp 
tnieaipn Hie Of to causf netmaneni pr^ysicoi impai'm'-ni o- oisupu'emcni 

(D) ACf'r SYii^Tiic Maleiiflis whicr> can oc an^orpcS mm IM» oouy Oy m 
haisiton. inpesiion. o' through the skin ano which can cau^e mju'v oi sui l i ' 
cieni seventy to threaten lile loiiowinp a smpie enposuie lasting seconos, 
minuies. O' hours. O' iniiciwinp mpestion oi a smpie oose 

(cl C ' on i c roee' Maiensis wmch o" continuous ni lepesmn exposmcs 
S'tenOing over periods Oi Cay<. months m ycs's can cause m(ury 10 skm of 
mucous membranes ol suHiciem seventy lo t n i ca fn lile oi cause perma-
rM»nl imoairmenl, oisligumrnent. O' irrpversib*" change 

(dl Chronic systemic Maleiials which can i,e abso'OeO mto th« bnoy by 
Inhalation, ingestion o' Ihinuph tiie skin anti which can cause ileatn Of 
serious physical impai'ment louowmp cnnimuous or 'eoeaieo enposu'es to 
small amounts eilenOmg ovei p»rioos ol pays, months, oi years 

Hazard Identification System 
Fiammaniiiiy 

Health Fieaciiviiy 

Sppcial instructions 
The above oiapram io«ntit,»s mr "neaiih,"' ••tiamm»bfiiiy' f ^ i "re.tciivi. 

ly" (inslabiiiiy ano wair>f fejr i iv i iy) ol a rhrnncai and "inicaip", mr; ' jrne' ol 
seventy 01 each ha?arO by usn oi one oi live numeral p'anmgs nom tou'-'^j. 
inoieatmg the severe hara'OOi enreme osnpei, to Jero ID) inclir.atinp no 
toet ie l hararo in ihc Oiamonflshaoert oiapiam "health" hararg is ipentiteO 
at the tell. ••liammBbiiily" at the top. ano "leactiviiy" si the npni The boi
tom space IS primarily useo lo loentiiy unusual reactiviiy wiin waiei A VV 
with B line trwough its center W aierls In t lighting personnel to the possible 

h«r!,"( m mr. nl waiF- I n n ooiivm tfi«/-o •<«, M . «i«n u««<) lo lOfintilv « 
f^'iirtiion i.a/ai() I,, 11,0 symuoi * CMXii/mp "-n—^cei^ • • • inetii<i,»o KI tn« 
IwMmm ki>»re In O f l 

In Vir>i>t»n»«nt inr %nali«i •ir«r\<,..mpnl Nf O* l«c> TMM r#c(>»~»"'noi 
t'OT ir^n Of corrNeo OackpfOonn; m rr^oted n«»m,wi» tn «,..niiiy irtr h<iMi0 
caiaporms—»HM tuf "hoaiin. ' i«0 lor ')iamm«h<iii,.' yeiiow tot 
•feactivity ' 

f-m a oeiai iM oescnnnon ci tiic ha/aip K>*nii|icai<on svtiem u^rd >̂ >%, 
( » • "Wecrtminnno^o Sykmm lof the lomli l icanoh ol th» Pnf Ha^dO; 0( 
Mai»iiais M^PA No 704M. 1 % ; Edihun' 

Tn* toiiowinp pa'agraohs mmman/e **,e mear^mps o( the numbers tn 
each ha/ato caiego't tr^ti eip>ain whal a humpe' Ihouio iei< lire lighting 
peisonnel about proiecimg irMrmseives end how to light lues wheia the 
hazard e i i i l t 

f ieellh 

4 * i»w whifis ol the g is or vapor could cam* oeam oi the gas vapo'. or 
iipu'O cr)uio be lata' on penei'aimg the hie lip'iie'S notm»i luH pioiec 
tivf Clothing wiiich is desip'>e0 lo ' tes'Siancc lo heal ' o ' mom 
Chemicals navmj a «calin * laimg the noimai luH piomclive cioihmg 
available to the average lue oepartment wiii noi provide aoeouaie pro. 
I'Tl'on apamsl s»m coniaci with iriesr< maienals Only loeciai P'Piec-
live clothing oesignec to proiecl agamti the speciiic ha^np should bt 
worn 

3 Maienals e i femciy hazaroous to health, but areas may be enieieO with 
e»i'em» care Full proieciivf Clothing including sen contair>ed 
piealhiriB annannius. luOoer gloves, boots ano bands around leps arms 
ano w»i5i shouio DC D'ovioeC NO »«in lu ' iacr fnouio o« e«po»»e 

2 M«ieiiai.<, h«7a'dou& lc ncsim. bul areas may be eniereO I'eeiy with se" 
coniaiheo bieaihmg appaiaius 

1 Maienals only sliphiiy hazardous to health li may be oesuabie to wear 
sr i i coniair^eO pieainmg aopaialus 

0 Materials which on exposure unoe' lue conditions would oltei no health 
haia'D beyono thai ol oromaiy combustible matenal. 

Flarrmiablllty 

4 Vnry liammaoie gases, very volatile liammabie lipuios. ano matenns 
thai in the torm o! Ousts oi mists readily loim e«nir>$ive mmu'es when 
disfwrsed in an. Snui otl liov. of pas Of iiouio and keep coolmg waiei 
streams one>poscO lanns or coniamers Use waler spray caieluliytn tne 
vicinity ol Ousts so as no; to create ousi douos 

3 L<oui0s which can oe ipnneo unoe' a'mosi all normal lempeiaiure condi
iinns Waiei may oe inelleciive on these iiauids because o' ineu low 
Hash pnmis SoiiOs which torm coa'se ousts soiios in snteooeB O' 
liO'Ous lorm thai creaie liasn lues, so'ios mat bum rapidly usually 
because mey contain me" own o»ygeh. ano any matenai thai ignites 
sppnianeousi> at normal lomppiaiures m B" 

2 Liou'Os whicn musi oe moociaieiy heaiee oe'cie ignmon win occui ano 
soiiOS thai leaouy give oil liammabie vapors Wai t ' .ipray may be used 
ID eniinpuish lhe tue because me maienai can be cooieO to beiow its 
(lasn poinl 

1 Maicnai j 11181 musi Be D'eneairc) b»iO'e ipniiion can occu' water may 
cause liommo ol iiOu'OS wiin mts ltammar»iiiiy 'Simc nur^DP' il it pels 
oeiow me sunace Ot me nouic ano turns ic sieam i->D*eve'. •.aie' sp'S) 
pnntiy appiieC to me sunace wiii cause a noininp which win exunguish 
me l i l t Most combusiibie soiiOs have a liammabiiny talmg ol 1 

0 Maienals mat wili not burn. 

Reactiviiy 
4 Maienals wnich in themselves a'e leadily capable ol oelonaiion O' pi e i 

plosive oecomposiiion c explosive reaction ai normal lempeiaiuies end 
pressures. Includes maienais which ate sensitive lo mechanical o' 
locBUyeO the'm.Ti shock K a chemical with this harard lating is m an ad
vanced Of massive lire, tne area should be eyacuated 

3 Materials whicn in themselves are canaMe ol opip''aiion p: o' explosive 
or>comDOsiiioii O' ol explosive reaction out which leo ju t a st'onp in. 
-iliaimp soif'Cr Of which musi OC tveamd unnei conhnement oelore inilia-
lion, inciufies maienais which are s'>nsit've to thermal O' mechanical 
snor.k at eipvaico tcmocraiuies and pmssuics O' whicn react explosively 
with wate' wiihoui rccui'ihf! 'leai or conimemeni. Fire lighiinp should Pe 
Oono Horn an explosipn-'L'Sisiaht location 

2 Maienals v.hich in themselves are nprmaiiy unktabie and readily 
unoe'po violent chemicii enanpc oui on noi rieionaip Includes 
maiBiiBis which c,Tn unoo'oo cnemic.Ti chanp" wim lap'O release oi 
trieiQ" al normal lemperaiures and pressures o' w-hien can undergo 
vioieni Chemical cnange aieievaied tempeiaiu'es and pressures Aiso 
includes those maienais wnich may laci vmi'ntiy witn waie' O' whlr^ 
may torm cPtennaWy eipiosive miitlu'PS with wate' P' opneiales to>iC 
gases, vapors c lumcs when mixed with wamr in advanced o' massive 
tires, tire lighting should be done trom a prolecieO locanon 

1 Mair' iais which in Iftcmselves are normally «taPit bui which may 
become unsubie ai eic-aicr tempriaiu'es Jf^e r'essuic? P' wnicn may 
read with water wiln some release o' enpioy ou' noi vroienliy Caunpn 
mu!^i f l usee m apprcachmj me lue anp anpivmp wai t ' 

D Mate'ia's which are noimaiiy siabir even unoer tue exposu'" cononipns-
ano which aie not reaciive with watei. Normal (ue iighimg procedure* 
may be used. 



mm ENVIRON'MfNTAL TLSTING & CONSULTING INC. 

751 E. BROOKMAVEN CIRCLE • MEMPHIS. TENNESSEE 3B117 • P H O N E (901) 767-0840 

A u g u s t Z l , 1980 

Mr. Roger Beaupre, Plant Engineer 
Carrier Air Conditioning Company 
97 S. Byhalia Road 
Collierville, Tennessee 38017 

P.EF EP TOXICITY 

Dear Mr. Beaupre: 

We have treated the dried sludge from the drained lagoon for EP 
Toxicity. The results are tabulated below folloving the standard 
leachate test. 

TESTS 

Arsenic 
Ba rium 
Cadmium 
Chromium 
Lea d 
Mercury 
Seien ium 
£ ii ve r 
Endrin 
Lindane 
Methoxychlon 
Toxaphene 

2.^,5-TP 

RESULTS (mg/l) 

<0.001 
0. 23 

<0.01 
<0.003 
<0.01 
<0.001 
<0.001 
<O.OG: 
<50 ppt 
<50 ppt 
<50 ppt 
<50 ppt 
<50 ppt 
<50 ppt 

The results indicated that the sludge would not be considered toxic 
and could be accepted at a state spproved landfill. 

Very truly vjiurs 

Nathan A. Pera 
President 

NAP/cp 
Attachments 

^ 



J ^ . ^ 

r 

^ / 4' 

orporation 
v t OCTOBER 9, 1980 / 

MR. JOHN BREWER * CV 
MR. MICHAEL RIDGE --..TOWER 13 
NR. DONALD RICH - ROC 

Interoffice Letter 
c ^ 

*'o* HENRY B. BALDL'22I/HARRY F. KLCDO^'SK] 

O'i.e RDC - SYRACUSE 

s,cK. E 4 IH - EP TOXICITY - LAGOOK SLUDGE 
(?19B. S-3DD5-D7) 

The sample of dried "legoon sludoe, nur;bered 0089, 
was analyzed for neavy tnetals in accoroance witn 
I ? toxicity requirements. Testing for herbicides 
and pesticides wes considered unnecessary due to 
t h e n*tui-« end oiMj'lii oT UIIK i l u d y e . The r e s u l t s 
of our findings are l i s t ed as follows: 

Contaminant 

Arsenic 

Barium 

Cadmium 

Chromium 

Lead 

Mercury 

Selenium 

Silver 

Concentration 
found (mq/L) 

.001 

.94 

.014 

.005 

.21. 
<.0001 

<.001 

.013 

Maximum 
Concentration (mq/L) 

5.0 

100.0 

1.0 

5,0 

5.0 

0.2 

1.0 

5.0 

/ 

HBB/HFK/pav 

j ^ S 



LESTER • ^ 
Ket. 682-0014 

/ 

C & M BUILDERS, INC. 
General Confracforj 

P. 0. BOX 171333 

4990 POPLAR AVENUE. ROOM 422 

MEMPHIS, TENNESSEE 38117 

Telephone (901)683 5208 

JOHN MATLOCt'. 
Res. 7St 1238 

11-12-80 

Carrier Air Cond. 
97 S. Byhalia Rd. 
Collierville, Tn. 38017 N? 1658 

RE: Cleaning Sludge Pond 

Attachments 

Thank You 

j 

Labor 
Material, Equipment 

+10% Overhead C Profit 
Total 
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/ C ^ X A L A B A M A 

_ » » 

HAZARDOUS WASTE MANIFEST 
- O/VMA 

::: 017281 
^NTIFICATJON INFORMATION 

NAME 

UNfliATOIl 

Car r i e r Corrjorstion . 
•-.SANSPOftTlR NO. 1 

Chemical ^•?3Ste Vanaremcnr 
..ANiPORTfR NO. 2 

• ir-POi£R 

Chemical Woite Monogement, Int . 
Emelle Facility 

ADDRESS 

97 S. Byhal ia Rd. 
C o l l l e r ^ / i l l e , TN 3S017 

? . 0. Box 55 
Z r e l l e , .Ma 35459 

r ^ . . / f , ; i / - ^ c r u r f 

P.O. Box 55 
Emelle, Alobomo 35459 

PHONE 

9 0 1 -
853-9-761 

2 0 5 -
6 : : - 9 5 3 i 

205-652-9531 

EPA ID CODE 

T "I |D p i : 1̂  [0 T : : : | : 

.\ 1 (T 1 \-'' r 5 \2 \l 1̂  Iv -. 

/? i i .w^i^i / : / ^ ! 7 i ; i ^ i -

A L T 0 0 0 6 2 | 2 | 4 [ 6 4 ' 

WASTE INFORMATION 
CONTAINER 

NO. 1 TYPE 

1 Tr.niler Vasce Haiardous Uas t e , N'.O.S./OR>E, 

(Soi l aad . v a s t e v a t e r treat'aent-^s^ludge fi 

TOTAL 

OUAN. 

iDOOO 

ora 

UNIT 

L T i . 

EPA H o i o r o o u i 

Wosrc ID No. 

rpi^i 

1 1 1 

1 1 1 

C W M A 

WASTE CODE WEIGHT 

iO.OOO 

.MERGtNCY INFORMATION 

'.MERGENCr NOS.: DISPOSER f205) 652.9531 ; 

SPECIAL INSTRUCTIONS: 

GENERATOR -
_, 901 i J i - J : 5 i us COAST GUARD 1.800.42A.8802 

CERTIFICATION 

> nis is tc certify thet the ebeve nemad mat«nel> ere properly cleasHied, Ae t t r i he i , pDckeoed, merttetl end lebeled end e r t in proper condition 

tor trDniperre>ion.:-eccprdinp'to the Qpplicoble regulations of t h t Depertmenf ef Trenspor te t ion, the U.S. Envtronme^tel Prrrecrion Agrr icv: 

^ ' ' Genercror J Title 

/ 'CETIV. l a t i n s 
Thi> h ho cart i fy cecegtenre ef the hesenieus w a t t * i h i pmen t deacribed ebeve: 

Dote 

er 

_. f J .- Ti^nsocH'iei # \ 

> y . ^ , . 

Titie 

^ Tronsporrer # 2 , j . T i t ie 

T h i i i> to certify eceeptance ef Hie hezerdeui we i te shipment d c K r i b r d ebovc fer t rcetment , t teresc or disposal: 

.--J'... 
Disposer T i t l e 

Dote • 

Dote 

Dote 

DISPOSAL INFOP..MATJON 

CWWA 

WASTE CODE OUANTITY 

y 

1 . — 

UNfT 

'70.., 

PROCESS CODE. 

CDJ'.r^ 

LOCATION 

TRENCH 

/' 3-
LEVEL OUAD 

/ ^ / 1 

COMMENTS 

^..- 7 i / ^ . . - . . ^ ' 

• 

DISPOSER 



/ < L A . i : > ^ j n > ^ 

p^.' HAZARDOUS WASTE MANIFEST 
"CWMA 

:: 017282 
IHENTIFJCATJO/^ INFORAAATJON 

NAME 

Carr ie r Corporat ion . 
TRAN$PO«TIR NO. I 

Ciiemical Waste Macageaent 
TRANiPORTER NO. 2 

3ISP0«R <-

Chemico! W o i t e M o n e g e m s n t , Inc . 
Emelle Focility 

ADDRESS 

97 3 . Byha l ia Rd. 
C o l l i e r v i l l e , T.̂ i 35017 

P. 0. 3oy. 55 
E=ellft, Ala 35459 

P. 0. Box 55 
Emelle, Alobomo 35459 

1 
PHONE 

SOl-
55V?751 

205-
63:-?531 

205-652-9531 

EPA ID CODE 

T .\' D ( 0 ( 4 | A | 0 | 6 | 2 | : ( 2 | 2 

A f L j r p p i o i ^ l c ^ ( i C ^ I ^ 

( ( 1 ( 1 1 ( 1 1 1 i 

A[L T | 0 0 | 0 6 2 2 |4 6j<! 

WASTE INFORMATION 
CONTAINER 

NO. 

1 

TYPE 

Dunp 
T r a i l e r 

1 

DFSCRIPTION/CLASS 

T'aste KasartiouB was t e , K.O.S./OR^CZ, 

(Soi l and wastewater t r e a t m e r t s ludge 

170:3 i ncus t r i a j . . p a i n u i u g . ; 

TOTAL 

OUAN. 

ACOOO 

UNIT 

IB . 

EPA t-j<" ordcxjs 
WoJt* ID N o . . 

TOM 

1 > 1 

1 1 1 

1 1 1 

1 1 1 

L ' 1 

C W M A 
WASTE CODE 

• 

WEIGHT 

-O.OOO 

EMERGENCY I N F O R M A T I O N 

fMERGENCY NOS.: DISPOSER — (205) 652 -9531 ; GENERATOR — { _ J i L _ ) 

SPECIAL INSTRUCTIONS: 

Sir:-'.i7ni US COAST GUARD 1.E0D-424.B802 

CERTIFICATION 

This i l te cert i fy thet the obove nemed mete r ieb ore properly clessif ied, dncr ibed , pockeeed, merked end leketed end er« in proper condition 

ror trensperrotton occording to the.,eppticable r csu lehon j vf the Depcrrment of T ron ipor re t ien , the U.S. Envirenmentel Protection Agvttey: 

/ . 2-17-?l 

J GeneroTOr 

This h te c«rt i fy ecceptence ef the hezerdoui we i t c t h i p n w n t deccribed ebeve: 

' •, . J I - ' 

Tnorisoorrsr ^ \ 

Tronsoorref ^ 2 

/ Title 
V^Env. Engineer 

k-y,.A.<, 
Ti t le 

Title 

Dote 

±^jj_i2/ 
Dote 

This i l to certify eceeptance of .the hexerdeus weste shipment described ebeve for t ree tmen i , ctorege er disposal: 

.O-.. •V ' - ^ 

Dote 

. - - > - ' - ' ' ; 
Disooser T i t l e Dote 

DISPOSAL INFOR.MATION 

C W M A 

WASTE CODE O U A N T I T Y UNIT PROCESS CODE 

^ ^ 

LOCATION 

TRENCH LEVEL 

/i /I 
OUAD CCM,MENTS 

y '-^'J ^ ' ' T 

DISPOSER ^ -D. 



A . L A ^ A r y \ A 

- s y - <-̂  
rJ' HAZARDOUS WASTE MANIFEST 

CWMA 

: : : OITZSB 
"5ENTIFICATI0N INTORAAATION 

NAME 

CtN£RAYOR 

C a r r i e r Cerpcra t ioa-
TRANSPORTER NO. 1 

ChcTsical V a s t e Management 

TRANSPORTcR NO. 2 . ' 

DISPOMR 
Chemicol WoJte Monogemont, I nc 

Emelle Focility 

ADDRESS 

97 S. Byhiilia Rd. 
C o l l i e r v i l l e , TN 33017 

P. 0. Box 55 
l a e l l e , Ala 35A59 

P. 0 . Box 55 
Emelle, Alobomo 35459 

PHONE 

901-
85J-9761 

205-
652-9531 

205-652-9531 

EPA ID CODE 

T ( : ; h i | i | - l ^ ( ^ l 2 f : [ : t : 

A fL (7 p 0 p |S 12 p 1 h !'• 

I I ! 1 I I I 
• 

A | L | T | 0 0 0 6 2 2 4 6 |4 

WASTE INFORMATION 
CONTAINER 

NO. 

1 

TYPE 

Durap 
T r a i l e r 

r^rC''*DinTirwsj y"! .ACC TOTAL 

1 OUAN. 

' .Jaste H a i a r d o u s w a a t e , N . O . S . / O R : ^ : , 

:>,\:f\.'-iy 

(So i l and wastewater t r e a t n e n t s ludge 

i j t r . j . ^ 

40000 

UNIT 

13 . 

EPA hoioroous 

Waste ID No. 

-Of.f 

t 1 1 

t t 1 

1 1 1 

1 1 > 

1 1 1 

1 1 1 

1 1 1 

C W M A 

WASTE CODE WEIGHT 

*. >. . o ' , J 

EMERGENCY INFORMATION 

EMERGENCY NOS.: DISPOSER — (205) 652-9531 ; GENERATOR —I 2 2 ± J ^•^- -= '7ol 

SPECIAL INSTRUCTIONS: 

US C O A r r G U A R D 1-e00-42^BB02 

CERTIFICATION 

This is to certify thet the above nemed moteriels ore properly clessif ied, dnc r i bed , pockeeed, merked end labeled end ere in proper cendirien 

for t roniportot ion according to t he oppWcebla re juIeKons of the Department of Tr onsportetion, the U.S. Environmentol Frotection Agmcy ; 

'̂ -̂0- i.-/lmz 2-17-Sl 

/ 
( Tit le Dote 'Generotor 

5rij^ Engineer 
This is to certify eceeptance o f / . t i i r ^ e i o r d o u s weste shipment described ebeve: . ! ^ - 4 V ' 

r Title Dote 

T ro r j oc r t e r i ^ ^ Ti t le Dote 

This is to cert i fy ecceptentc e f rH ie hazardous waste shipment described ebovc for t reatment, steregc er d i iposel : 

<^7.>e-..^ 'C^.y.r i 'Ô  r A ^ 
Dissoser T i t le Dote 

DISPOSAL INFORMATION 

CWMA 

WASTE CODE 

• 

OUAKTI-TY UNIT 

?y-.<' 

PROCESS CODE 

O ' ^. 1 • 

• LOCATION 

TRENCH 

^ ; - > , 

LEVEL 1 OUAD 

• I T \ 

COMMENTS 

., T 7 ' j . ^ - .-••••^r 

DISPOSER rî  -



yQJ ^LMSAinA 

^̂  HAZARDOUS WASTE MANIFEST 
CV//viA 

' 1 : ^ ^ U . — < i . w " 

"BENTIFICATION INFORMATION 

NAME 

KNERATOK 

Carr ie r CcrDorat ica 
TRANSKWTtR NO. 1 

CJheaical T-7aste Maaa.^ieaent 
TRANiPORTER NO. 2 

DISPOSER 

Chemicol Woste Monogemont, Inc. 
Emelle Focility 

ADDRESS 

97 S. Bvhal ia Pd. 
C o l l i e - r i l l e , T.M 3^017 

? . 0. Box 55 
^ e l l e , Alabana 35^59 ' 

P. 0 . Box 55 
Emelle, Alobomo 35459 

PHONE 

9 0 1 -
853-9761 

205-
652-9531 

205-652-9531 

EPA ID CODE 

T (:; to | o p (:(••)(< |: ,2 121 : 

A[L|T|D 0 , 0 , 6 ,2 2 ii ,5 [-' 

I ( ( I I I I I I 

A L T[0 0 0 6 2 | 2 | 4 | 6 | 4 

WASTE INFORMATION - , - • » . .- <* 
CONTAINER 

NO. 

1 

TYPE 

Du=? 
T r a i l e r 

• 

' . • - " • DESCRIPTION/CLASS ' ' -• ' • .. 

T/aste Ea=ardous Waste, :;.0.S./OPJ-IE, 

?;.\3139-- •• ••• 
( S o i l snd Waste Water T r e a m e n t Sludge 

• 1 

TOTAL 

OUAN. 

0,000 

UNIT 

LB. 

EPA Hororoouj 

Woste ID No. 

lor.T 
1 

1 1 1 

1 1 1 

! 1 1 
1 I 1 

1 1 1 

1 1 1 

M , I M 

1 1 1 

C W M A 

WASTE CODE WEIGHT 

to .00 ' 

EMERGENCY INFORMATION 

EMERGENCY NOS.: DISPOSER — (205) 652-9531 ; GENERATOR —( — ) ^ " ' " " ' ^ 

SPECIAL INSTRUCTIONS: 

US COAST GUARD 1 .S00 -42^8B02 

CERTIFICATION 

T>iis is te cert i fy thet the obove nemed meter iels ere properly elessified, described, peckeped, merked end lebeled end ere in proper condiriei 

for tronsportetion. oceordin j to / the eppi icable regulations of the Department of T ron jpor to t ion , the U.S, Environmmtol Proteetion A jency : 

• y f ' ' z " • ' ' ' - ^ • < ^ - 1 - ^ \ 

I jc'^y.' '^ i.^.. r : / / \ Env, Enjir .ser 2 . .• .71 
/ ' Generotor • 

/. 
This is to cert i fy eceeptenee o f j ^ e . hazardous woste shipment described above: 

• TraTseorr t r ?f 1 

Title 

o -
Dote 

-7 , /f' •.'>^.^'/ 
Tit le , ' ' .Dote 

"ronstXirtw # 2 Tit le 

This is te certify ecceptenee e f ' t n e haserdoin waste shipment described above fer t reetmeni , storegs er disposal: 

J l ; 
Disooser T i t ie 

Dote 

Dote 

: DISPOSAL lNrOr'..MAT>ON 
, C W M A I 

I- WASTE CODE I OUAHTITV 
UNIT 

LOCATION 

PROCESS CODE TRENCH I LEVEL 

' -% Jo 

O U A D COMMENTS 

DISPOSER 



'e\ 
HAZARDOUS WASTE MANIFEST 

., . » . ^ 

H^ENTIFICATION INFORMATION 

NAME 

CfNfRATOft 

Carrier Cnr?or3tion . 

ADDRESS 

97 S. Byhal ia Rd. 
C o l l i e r \ ^ i l l e , Tt 33017 

TRANSPORTER NO. 1 

Cherslcal " a s t e ^^ana?«nent 
P . 0. BOX 55 
E = 2 l l s . .Maba^T.a 35^59 

PHONE 

901-
B53-97'J1 

205-
^ 5 2 - ' > 5 3 1 

EPA ID CODE 

: IN ID 10 p 1̂1 10 h 12 

^ . |L |T !0 |n |n |o ! : |2 |M3^ 
TftANSPORTIR NO. 2 

DISPOSER ' ' . / DISPOSER 

Chemical Woste MenogemonI', Inc. 
Emelle Focility 

p. 0 . Box 55 
Emelle, Alobomo 35459 

-yiMTlohLHAUhlc! 

205-652-9531 A|L|T|0|0| 0161212 14 1614 

WASTE INFORMATION 
CONTAINER 

NO. 

1 

TYPE 

Ihmp 
T r a i l e r 

DESCRIPTION/CLASS 

::.i3te Easardous Vlaste, S5 N.O.S./ORME 

(SOIL and Waste Water T rea t aen t Sludge 

TOTAL 

OUAN. 

• 0 , 0 0 0 

• 

UNIT 

T »> 

EPA Hoiorooui 

Waste ID No. 

• lOll? 

1 1 1 

1 1 1 

1 1 1 

1 1 1 

1 1 1 

1 1 1 

1 1 1 

1 1 L 

C W M A 

WAS r t CODE WEIGHT 

40,oc: 

EMERGENCY INFORMATION 

EMERGENCY NOS.: DISPOSER — (205) 652-9531 ; GENERATOR —( i £ i j 

SPECIAL INSTRUCTIONS: 

•353-57 ol US COAST GUARD 1-B0D-434.BB02 

CERTIFICATION 

This is to cerrify thet the ebeve nemed meteriels ore properly classif ied, described, packeeed, merked and labeled ond ere in proper conditier 
for tronspcrtot ion occording tO"'th* eppt iceble reguletions of the Deportment of Trensportet ien, the U.S. Environmr»,»ol Proteerion Agency: 

/y i ' - ' ' -

Generotor 

This n to cerrify eeceetence of the hazardous waste shipment described ebovc: 
I 

E^r;. ENGi:~ER 
Title 

—:-—^ 
Dote 

r-ansoorrer # 1 

J I ' . m J 

' ^ Trsn ioor rs r ^ 2 

T i t le 

-.* I -

Title 

This is to cert i fy ecceptenee v f , t h » . hezerdous weste shipment described ebovc for t rcotment, storege er disposal: 

( j ' ' ' ' < / • 
Disooser / ' ' 

i ' j::i-^^-^r / TTC / 
Titl, 

Dote 

Dore 

2- lo. 
Dote 

DISPOSAL INFORMATION 
CWMA 

WASTE CODE 

. 

OUANTITY 

1 
1 

UNIT 

'r 

PROCESS CODE 

hSl 

LOCATION 

TRENCH 1 LEVEL . OUAD 

/?.. • / ^ / 

COM-V.ENTS 

v V 7/)(>/A 

DISPOSER ' / 



'̂5:-• 
W :c HAZARDOUS WASTE MANIFEST 

CWMA 

: : : OITEB 
IDENTIFICATION INFORMATION 

NAME 

.iCtvlERATOR 

C a r r i e r Corporat ion 

TRANSPORTER NO. i 

Chenlcal T7ists Manaesaent 
TRANSPORTER NO. 2 l - r - y ^ ^ 

DISPOSER 

Chemical WoJte Monogement, Inc. 
' Emelle Focility 

.. 

ADDRESS 

97 5. Bvhalia Rd. 
C o l l i e r v i l l e , r J 38017 

P. 0 . Box 55 
Enell«j. /Ja-o-T-i?. 35i^<5 

P. 0 . Bex 55 
Emelle, Alobomo 35459 

PHONE 

901-
853-9761 

205-

205-652-9531 

EPA ID CODE 

T|N D n|Z, i p 6 2 2 | : 

.*-lL T | 0 | 0 | 0 Sl2 2 ( i | ' 

kL\T]d^d,oi 41715: 

A L T |0 0 ( 0 6[2 2 |4 |6 

WASTE INFORMATION 
CCWTAINER 1 

NO. 

1 

TYPE 

Dunp 
T r a i l e r Waste hazardous was t e , N.O.S./OPJ^ 

: J . ' J 1 S 9 

(Soi l and Waste watar Treatment Sludze 
.. . .li-i x a u a . 3 _ l J . c i l i: o.,i..,'\..^Zl-^j 

TOTAL 

OUAN. 

^0,000 

UNIT 

LB. 

EPA Hoiorooui 

Woste ID No. 

:|Oii. ? 

1 1 1 

1 1 1 

I I I 

1 1 1 

1 1 1 

C W M, A 

WASTE CODE WEIGH 

io.o-

EMERGENCY INFORMATION 

EMERGENCY NOS.: DISPOSER — (205) 652 -9531 ; GENERATOR — , •^'-'- , S : ' > . - j / ? l 

SPECIAL INSTRUCTIONS: 

US COAST GUARD 1.BOO-424-8802 

CERTIFICATION 

This is to cerrify thet the above nemed meteriels ere properly clesslf ied, described, peckeged, merked end labeled end ere in proper condirie 

for trensportetion according to the eppj iceble regulphons of the Department ef Trensportet ien, the U.S. Environmental Protection Agency: 

^ - . . ^ • ' ' < - j ^ ^ i / X ^ Eav. Es ' i inser 2 - i 3 - C 1 

X' Generotor 

/ 
This n to cerrify eceeptance ef the hezerdeus weste shipment described ebeve: 

y y ' ^ ' ^ i y ^ ' ^ . y ^ ' . - i ' . ' i -

v TroTSOOTBr # 1 

Tit le 

i ^ - < . r / c ^ o o ^ ' ^ 

T i t le 

Dote 

^ 7 J-"^ ^ j ^ ' ~ - / r\ — -- •*•— 

Dole 

Tronsoorrer # 2 Tit le 

This is to cerrify ecceptenee e f - ^^e hazardous waste shipment described above for t reatment, cterege er disposal: 

Dote 

-<5, 
: ^ . • 

J . !- -:) 
Dise>eser T i t le Dote 

DISPOSAL INFORMATION 

Of^MA 

WASTE CODE 

-

OUANTITY 

1 

U N T 

'.iJ-Jy^^ 

^ 

' 

PRCJCESS CODE 

O - ^ 1 

LOCATION 

TRENCH 1 LEVEL 1 OUAD 

i :L n I 
COMMENTS 

^/.J.<r:^^ -f. ' 

DISPOSER : ? ' _"̂  

http://xaua.3_lJ.cil


s * ' - v *>^^W4* | ^ j r i ^ - v 

"HAZARDOUS WASTE MANIFEST 
C»VMA 

IDENTIFICATION INFORMATION 

NAMf 

GENCRATOA 

C n r r i e r C;r^—atl: : ; r i 
TRANSPORTIA NO. 1 

"T^- i ica l " £ 3 t ; V;r ' .are=ant 
TRANiPORHR NO. 2 

DISPOSER 

Chemicol Waste Monogement, I nc 
Emelle Focriity 

ADDRESS 

97 S. Byhal ia Rd. 
C o l l i e r v i l l e . TN 38017 

P. 0. lio-x 55 
E-2ll<i. -ijsbana 35i59 

P. 0 . Box 55 
Emelle, Alobomo 35459 

PHONE 

901-
353-9761 

205-
652-°53! 

205-652-9531 

EPA ID CCO€ 

T v | D | o : : T ) . ; 2 , 2 | : | : , 

M- T|ojn o h t : | 2 ( i | 6 U ' 

I I I I I I I I ) 

A L TlO 0 0 6 2 j2 |4 6\A 

WASTE INFORMATION 
CONTAINER 

NO. 1 TYPE , 

1 

l>jn:p 

T r a i l a r 

. : 
TOTAL 

1 OUAN. 

V a s t e haaardcnis w a s t e , K . O . S . / O P ^ E , 

( S a i l and v a s t e water t r s -a tnent s ludge 

iO.ODO 

UNIT 

L3 

EPA Ho: EOrOCXJS 

Woste ID No. 

T n 
1 1 1 

1 1 1 

- • 

1 1 1 

1 1 1 
( 1 1 

I I I I I I 

I t 1 

1 1 1 

1 1 1 

1 1 1 

C W M A 
= ^ = ^ s = 

WASTE CODE j WEIGHT 

. . : 

iO.OOO 
, - • 

• 

EMERGENCY INFORMATION 

EMERGENCY NOS.: DISPOSER — (205) 652-9531 ; GENERATOR —( 7 ; ; ) 

SPECIAL INSTRUCTIONS: 

US COAST GUARD 1-E0&-42it.SS02 

CERTIFICATION 

This i t to cerrify thet the above nemiid meteriels ere properly clessif ied, described, pocketed, merked end labeled end er« in prooer rendition 

for tronsportotton occording tt> th f oppl iceble reguletions c f the Department of Trensportet ion, the U.S. Enyironmentol Protection Ajer^cy: 

' - ^ ' .-•'-^-> - ^ ^ / ' L . . Env. - r . 2 i n s = r 2 — ! =-31 
.(Senerotor 

This is to cerrify eceeptance ef the hezerdeus west* shipment described above: 

V 
/ 

• / r 

Title 

n 

Dote 

•J/' T r t nsoo r t t r 5:1 
- . ' » « ' -

Title 

Tronssorrer # 2 Titie DOTS 

This is to cerrify ecceptenee pf the hezerdeus waste shipment described above for t reatment, storage er disposal: 

/ i^n - • ' ' I ' I .L -^ ' 

Disscier Title Den 

DISPOSAL INFORMATION 

CWMA 

WASTE CODE OUANTITY UNIT 

0 

PROCESS CODE 

' • • 1 > 

LOCATION 

TRENCH LEVE 

/ J . 
i / r 

OUAD COMMENTS 

DISPOSER 



A L A B A M A 

^HAZARDOUS WASTE MANIFEST 
' CWAAA 

::: oi72es 
STIFICATION INFORMATION 

NAME 

6ENEKATOR 

Car r i e r Corp.-ratioa • 
TRANSPORTER NO. 1 

TRANSPORTER NO. 2 

DISPOSER 

Chemical Weste Mortogement, Inc. 
Emelle Focility 

ADORLS 

97 S. Bvhal ia Rd. 
C o l l i e r v i l l e , i n 33017 

? . 0. Box 55 
E - » l l e , Al3b?CT;4 354 53 

P. O.Box 55 
Emelle, Alobomo 35459 

PHONE 

901-
353-9761 

205-

205-652-9531 

EPA ID CODE 

r "link Ii 1- hl'^ h -> h " 

..\ \\ -̂ lol.-̂  .11'̂  h h li 1'- ll 

I 1 1 I l ' l 

A L TIO 0 0 6 2 214 6 4 | 
! 1 ( 

WASTE INFORMATION 
CONTAINER 

NO. 

1 

TYPE 

IXop 
T r a i l e r 

DESCRIPTION/CLASS 

i:p.3Z& hazardous v a a t e , N.O.S./OPJE 
•J.W i c y 

( S o i l and .waste water t r a a t n e n t s ludge 
X . - . . . 1 - J . ^ y 

TOTAL 

OUAN. 

A0,000 

. 

UNIT 

L3. 

EPA t^a to roou l 

Woste ID No. 

-n^n 
1 1 1 

1 1 1 

1 1 1 

1 1 1 

1 1 1 

1 1 1 

1 ! 1 
1 1 1 

! I 'l 

1 I I 

! 1 1 

C W M A 

WASTE CODE WEIGHT 

i0 .000 

EMERGENCY INFORMATION 

EMERGENCY NOS.: DISPOSER — (205) 652-9531 ; GENERATOR —I i i i i - ) 

SPECIAL INSTRUCTIONS: 

S53-9761 US COAST GUARD 1-80D.42A.S802 

CERTIFICATION 

This is to .certify thet t h e ' e b o v c Domed meteriels ere propertv classif ied, described, peckeged, marked end lebeled end ere in proper cendirien 

for trensportirtion eecording'^to t h r eppl icebla regulations of the Department of T ron ipo r te t i en , the U.S. Environmental Proteciion Agency: 

Ljfljj<j: ;^///^>^ ' . Env. Engineer -JTAIILLIA. 
/ - (aenerotor 

This is te cerrify acceptance ef t h * hazardous waste shipment described ebeve: 

Trorisporter i j t l • ^ 

Env. En^rinaer 
ritî  

/ ^ 
^ Title 

I Dote 

.'.' - -''/ 
Dote 

Tronsporrer # 2 • Ti t le Dote 

This is to cerrify eceeptance ef'-fhe hezardous weste shipment described ebove for treatment, stereg* er disposal: 

Disooser 
. < • • 

Ti t le 

DISPOSER 

Dote 

DISPOSAL INFORMATION 
CWMA 

WASTE CODE QUANTITY UNIT 

•z . . 
/ 

PROCESS CODE 

n ' - r / 

s isss rsa i ' ; 

LOCATION 

TRENCH LEVEL. 

; •/, i ^ 

QUAD 

1 -• -'. "̂  

COMMENTS 

: " / ' ; ' . - ^ • • - • ' r 



^ ' ^ m m J ' ^ t J i f ^ M V i , ^ - ^ 

- N V HAZARDOUS WASTE MANIFEST 
CWMA 

:2 017289 
• ' f s 

IDENTIFICATION INFORMATION 

NAME 

(GENERATOR 

Car r i e r Coroo'-ation . 
TRANSPORTER NO. ) 

Chertical vlaate Management 
TRANSPORTER NO. 2 

DISPOSER 

Chemical Woite Monogement, Inc 
Emelle Focility 

* 

ADDRESS 

97 S. Byha l i a , RI): 
C o l l i e r ^ r i l l e , TN 33017 

P. 0 . Bor. 5 5 ' 
E a e l l e , Alabama 35^59 

f ' .A r 1 1 ^ 1^ L K 

P. 0 . Box 55 
Emelle, Alobomo 35459 

PHONE 

901-
f353-9761 

205-
852-9531 

2&r 

205-652-9531 

EPA ID CODE 

T ^ ' h h l ^ i 0|6 2 I 2 ! : h 

A |L T |0 0 0 ,6 |2 p H 6 i 

AIL n o l o c?itKr7i5-9iD 
A L T 0 0 0 6 2 2 4 | 6 | 4 

WASTE INFORMATION 
CONTAINER 

N 0 . ( TYPE 

1 
Dump 
T r a i l e r 

_ -

DESCRIPTION/CLASS 

Waste hazardous w a s t e , N.O.S./ORI-E 
UP.91S9 
CSoil and waste wafeer t r ea tmen t s ludge 
...^U.U j . u i l u a i.....^a.i. po.—;.it.a..l^; 

TOTAL 

OUAN. 

40,000 

I — — 

UNIT 

LB. 

EPA Hoxorttous 

Wojte ID No. 

^0|i? 1 1 1 . 

1 1 1 

1 1 1 

1 I 1 

1 I 1 

1 t 1 

C W M A 

WASTE CODE WEIGHT 

iO.OOO 

EMERGENCY INFORMATION 

EMERGENCY NOS • DISPOSER — (205) 652.9531 • 

SPECIAL INSTRUCTIONS: 

GENERATOR • r 
? w i X 

1 US COAST GUARD 1-800-424-8802 

CERTIFICATION 

This is to cerr i fy thet the ebove nemed meteriels ere properly c leu i f ied, described, peckeged, merked end lebeled end ere in proper cendirien 
for trensportetion/^according to t f ieyeppl iceble reguloHoni of t he Deportment of Trensportet ien, the V . t . Envirenmcntel Proteerion Agi-ncy: 

4^yj^ ^,IAJ^ E^;7. ENGi:-ZR 

i 

Thi» t r t o cert i fy occeptonc* ef Hv* K « z o p ^ u * ve»t« »>itpment <le«cribed above: 

n -r- • J ^ '-' '_ ' J ' 
J „ y y f . ^ ^ J / / • y'y .*O.Cfi'^--

i<} h i i 
Title 

/ 
Dote 

/ 

•^ M > 1-7.^-0-^/-
Ti t le Dote 

Trcnsporref # 2 Title Dote 

This is te cerrify ecceptenee ef. t4«* hezercious woste shipment described above for t reatment, storege or disposal: 

/ ^ .v^ :o^< -cL.: ") ^ 
Disooser Ti t le ^ 

2 D 
Dote 

DISPOSAL INFORMATION 

CWMA 

WASTE CODE 

. 

OUANTiTY 

/ • 

UNIT 

9.-.. 
V" 

PROCESS CODE 

n-p-^ 

LOCATION 

TRENCH 1 LEVEL 

/_1 / ^ 

OUAD 

/ L/C/ , 
/ • 

COMMENTS 

/ J^ - / . ' ^ r 
•. 

. 

DISPOSER '-P n Jf.jr 



/ fe \-
V 

HAZARDOUS WASTE MANIFEST :: J1722D 
IpcNTIFlCATION INFORAAATION 
- . 

NAME 

iENcHATOR 

Car r i e r Coroo ra t i o J .. 
TRANSPORTER NO. 1 

Chemical ' ? a s t ^ M^Lia^ament 
TRANSPORTER NO. 2 

jlSPOSER 

Chemical Woite Monogement, Inc. 
Emelie Focility 

'ADDRESS 

97 S. Byhal ia Rd. 
C o l l i e r v i l l e , TN 33017 

? . 0. Box 55 
Enell- ; , .Uabama 35i59 

• 

P. 0 . Bex 55 
Emelle, Alobomo 35459 

PHONE 

901-
? 5 3 - 9 7 6 r v 

205-
652-9531 

205-652-9531 

EPA ID CODE 

T r: T) 0 | i A D|6{2 21212 

A(L T | 0 0 , 0 ( 6 ( 2 2|A 6 ^ 

I I I I I I I 1 1 1 

A L T 0 0 0 | 6 2 2 | 4 | 6 j 4 

WASTE INFORMATION-
CONTAINER ( 

NO. 

1 

TYPE 

Dioip 
Tr-ailer 

TOTAL 
^i-J<«.pvir 1 ( i ^ i l / ^ i _ n . A 3 _ 

1 OUAN. 

V a s t e h a z a r d o u s w a s t e , N . O . S . / 0 R : 1 E ' 

^:A9i3y 
(SOIL and Waste Watar T rea tnea t Sludge 

. i . U l 4 i Afc*W U J * m ^ ^ fci J *• C L ^ 4 s W ^ i . i | ^ ^ 

. 0 , 0 0 0 

UNIT 

LS. 

EPA Ho: rordous 

Woste ID No. 

~?''l^| 

1 1 1 

I 1 ' 

C W M A 

WASTE CODE WEIGHT 

iO.noo 

EMERGENCY INFORMATION 

EMERGENCY NOS.: DISPOSER — (205) 652-9531 ; GENERATOR — I 

SPECIAL ' I N S T R U C T I O N S : '^- - . . - . - .'.>.. -

901 : D . S - ' » / O J 
u s C O A S T G U A R D 1.800-424.8802 

CERTIFICATION 

This is to cerrify thet the eboye' named materiels ere properly clesslf ied, described, peckeged, merked end Ubeled end ere in proper cendirien 

for tronsperrotion oceordins to the epp l i ceb l * reguletions of t h * Deportment of Transportat ion, the U.S. Environmental Protection Agency: 

/ y J J ^ J . 'i.iJM 

/ (oenerotdr 

This is to cerrify oceeptonec ef the hazardous waste shipment described ebeve: 

/J'jijJ>y£.- . 
Tronsporrer ^^ 1 

nnv. t r s i n e e r 
riti^ 

r 
Ti t le 

/ Dote 

Dote • 

I ronspOTT^ Yr2 Title 

This is to cerr i fy acceptance ef . the-hezerdeus weste shipment described ebove for treatment, etoreg* er disposal: 

Dote 

Disooser T i t le Dote 

DISPOSAL INFORMATION 

CWMA 

WASTE CODE OUANTITY UNIT 

t?.-^ , 
- PROCESS CODE 

0 - ^ ) ' 

LOCATION 

TRENCH 

. ) ^ 

LEVEL OUAD 

n \ I-) 
COMMENTS 

/ ^ o ••- ' ^ .' 

= 
DISPOSER 



^ - HAZARDOUS WASTE MANIFEST 
'- CW/AA 

::: 017291 
r STIFICATION IKFORA^TION 

NAME 

CENfRATOA 

Car r i e r Corporat ion .. . 
TRANSPORTER NO. 1 

Cheadca l Waste Viana^emeTit 
TRANSPORTER NO. 2 

DISPOSER ? •->-

Chemical Woste Monogemant, I n c 
Emelle Focility ~ 

ADDRESS 

9 7 ' S . Byhal ia Rd. 
C o l l i e r v i l l e , TN 38017-

?. 0 . BOX 55 
Ene l l e , / J abaaa 35-i59 

P. O.Box 55 
Emelle, Alobomo 35459 

PHONE 

901-
353-9761 

105-
--52-9531 

205-652-9531 

EPA ID CODE 

T | ' ; D | o ( i i |o l-i 2 21: '(2 

A|L T |G |0 0 1̂  |2 : ; \b-'J 
" 

1 1 ( 1 1 ( 1 

A L T 0 0 0 6 2 2 | 4 | 6 | 4 j 

WASTE INFORMATION 

CONTAINER 

NO. 

1 

TYPE 

Duao 
T r a i l e r 

' - DESCRIPTION/CLASS 

Waste hazardous was t e , tt. O.S./0P2-IE ' 

N.«i.9169 
(Soi l aad -waste wate r t rea t tnent s ludpe 

— i.W.U . . . . . . . . l i J ..fc —d, . . ^ a — . . W — A * £ , ^ 

TOTAL ':. 

OUAN. 

iO.OOO 

UINI 1 

LB. 

EPA HoiorcJooJ 

W o s t e ID No . 

W? 

1 

1 1 1 

r 1 1 

1 1 1 

1 1 1 

1 1 ' 

M l 

C W M A 

WASTE CODE 

- . 

WEIGHT 

AO.OOC 

EMERGENCY INFORMATION 

EMERGENCY NOS.: DISPOSER — (203) 652-9531 ; 

SPECIAL INSTRUCTIONS: 

GENERATOR — J 901 ) S53-576i US COAST GUARD 1-800-424-0802 

CERTIFICATION 

This is to cerrify thor the above named materials ere properly classif ied, described, peckeged, merked ond labeled and ere in proper cendirien 

for trensporrotior^ according to-^bfei-eppliceb)* regulerions of the Deportment cf Trensporrer ion, the U.S. £nvironir,-fitoI Proteerion Agency: 

inv. Engineer A & & m ( L 
/ / Generotor Tit le 

'7 / iS. /g 
/ Dote 

r 

, \ .,"5 

This is to cerr i fy eccepta»c«..«( i th* Jsezerdeus weste shipment described obevc: -

Transoorrer # 1 

.S -'V •-^> • '^ 

Trcrtsoorrer # 2 Ti t le 

This is to cert i fy ecceptenee o f . t f te hezerdeus weste shipment described above fer t reatment , t t o r e g * er disposal: 

> <^ < i ^ ^ f y 

T i t le 

">/, 
Disooser T i t ie 

Dote • •' 

Dote 

Dete 

DISPOSAL INFORMATION 

CWMA 

WASTE CODE 

• 

. 

OU.ANTITY UNIT 

,/ ib^-- „ 
1 / 

PROCESS CODE 

! D ' cF/ 

LOCATION 

TRENCH 

/n-
LEVEL 

1 

OUAD 

! 

COMMENTS 

vO i fS" -v-f r 

DISPOSER rV' - •̂  



v « . « ' " V i h r f * - ^ J S i * * ^ 

^ - HAZARDOUS WASTE MANIFEST :: '̂ 17292 
DENTIFJCATION INF0RA.UTION 

NAME .-• 

. C N C R A T O R 

Car r i e r Cor ro ra t i an 
KANSPORTER NO. 1 

*. 
Chemical ^ 'as ts '̂ Lana^eme'nt ' 

<iANSPORTER NO. 2 , 

DISPOSER 

Chemical Waste Monogement, Inc. 
Emelle Focility 

ADDRESS 

97 S. Byhal ia Rd. 
C o l l i e r v i l l e , T:i 3S6l7 

? . 0 . Bor. 55 
Eraelle, Ala'Da:aa 

P. 0 . Box 55 
Emelle, Alobomo 35459 

PHONE 

901-
353-9761 

1 J 2 -
652-9531 

205-652-9531 

EPA ID CODE 

T | " : n | o t ^ : I o | S 2 2 |2 " 

AjLiTiOjO Oj6(2j:,<ij6 i 

l l l l M i l ( 

AIL T]OjO|0 6|2[2(4I6 4 

WASTE INFORMATION 
CONTAINER 

NO. TYPE 
DESCRIPTION/CLASS 

T O T A L 

O U A N . 
UNIT 

EPA HoiorcJcxjs 

Waste ID No. 

C W M A 

WASTE CODE WEIGHT 

T r a i l e r T̂a s t s - h a z ardous was t e , ^'.C.S./OR^^. AO.ODD LB loia 
• - I ' T 

i5,C<X 

*-Soil and waste u a t e r t r e a t n e n c s ludge 
fr-?-: ir.du!M:rial B.^ni^.tincV 

I I 

I I I JJL 
EMERGENCY INFORMATION 

EMERGENCY NOS.: DISPOSES — "(205) 652-9531 ; ' GENERATOR —( "^^'^ " > ':-V3—9,^6; 

SPECIAL INSTRUCTIONS: 

U i COAST GUARD 1-800-424-8802 

CERTIFICATION 

This is to cerrify the t the ebeve nemed meteriels ere properly clossif ied, described, packaged, marked ond labeled vn6 ore in proper cendirien 

for trensportstion occording to the^'epplicobls reguloHons of the Deportment ef Trenspor te t ien , t h * U.S. Environmeotol Protection Agency: 

^^Tib /JJk En'.'. E"3ine^;r ^/^-b./f 

/• 
Generotor Tit le 

This b to cerrify ecceptenee ef.-thr~hezerdous wat te shipment deecribed ebovc: y ~ ~\ 

' ^ 

^/'f-r^yi^-'fy'!-^- ^ , I H L y . i - y<r T/lc '̂̂  
TroTttPOrter # 1 Title 

/ Dote 

Dote • 

T,-crisoonw ^ 2 Ti t le Dote 

This is to cerrify ecceptenee ef ,Hie hazardous waste shipment described obov* for t reatment , t terage er disposal: 

/ ' ' ^y. r j . . . . . O - ^ . . . . . ^ .^<?r^. . .^_ ^ - . • - • 
Disooser Ti t le Dote 

DISPOSAL INFORMATION 
CWMA 

WASTE CODE OUANTITY • 

/ 
/ 

• 

UNIT 

"J^^"^ 
PROCESS CODE 

-O-r , 

LOCATION 

TRENCH 

i J . 
• 

LEVEL OUAD COMMENTS 

JJ, .C-- . ' J \' 

DISPOSER . / :i 



C^.t^rr^J\'^ ^ 12/09/80 

Tbe lagoon has been closed and the hazardous waste is piled 

beside the road and covered with plastic awaiting shipment to a 

hazardous waste land fill. Plans should be completed and the 

waste shipped in January 1981. 

-'f Soil borings will be taken between the closed lagoon and 

water well for the city of Collierville. Mr. Ritter said the 

borings and the testing are necessary to insure the hazardous 

waste is not migrating toward the well. He also stated that his 

study of the U.S. geodetic survey maps indicated that the waste 

that did seep into the soil would migrate in the opposite direc

tion from the well. He pointed out that a siphoning effect could 

occur. 

An analysis of Collierville water samples will be completed 

in December, 1980. 

There was a discussion about a 2,000 to 5,000 gallon spill of 

trichloroethylene. Mr. Ritter believes that the trichlor would 

migrate towards the creek. Because there could be a siphoning 

effect, soil borings and the samplings would be necessary to deter

mine which direction the trichlor is traveling. 

/ 
L? 



Reference 5 



UNITED 
TECHNOLOGIES 
CARRIER 

Carrier Corporation 

! J U 1 0 9 ^ 
jcA y *̂ PO Bo« 4806 

Corner PBfKwsy n)IT) 
Syracuse New York 13221 . x ^ -^ ' ' ' 
315/432-6000 

July 3 , 1986 

Mr. William J. Forrester 
Project Director 
Tennessee Department of Health & Environment 
Divison of Solid Waste Management 
Customs House, 4th Floor 
701 Broadway 
Kashville, TN 37219-5A03 

Dear Mr. Forrester; 

We very much appreciated the opportunity to discuss the status of 
your department's HRS investigation of our Collierville facility and to provide 
you with our opinions. As you requested, the following summarizes our thoughts 
regarding the appropriate scoring of the HRS (Mitre) model for the site. 

OBSERVED RELEASE 

We agree that groundwater is the only factor of concem and that there has been 
an "Observed Release" (9 ppb)-identified in one of four monitoring wells 
thereby generating a score of 'A5'. Please note that, as we discussed, there 
is some reason to believe that this may have resulted from the drilling 
process. 

ROUTE CHARACTERISTICS AND CONTAINMENT 

These items are not applicable due to the "Observed Release" score. 

WASTE CHARACTERISTICS 

On this issue, we had disagreement on both "Toxicity/Persistence" and 
"Hazardous Waste Quantity". 

With regards to "Toxicity/Persistence", we believe that the rating should be a 
'12' based on a '2' for "Toxicity" and a '2' for "Persistence". We base this 
on analogy to trichloroethane (Table A) which has a toxicity rating of '2' and 
on Table 5 which lists the persistence of trichloroethylene as '2'. 

Regarding "Hazardous Waste Quantity", we had major differences in 
interpretation of what the model is seeking to quantify. From a logic 
standpoint, we believe there is every reason to conclude that less than one 
barrel of trichloroethylene was "received" by the site from the combined 
contributions of the lagoon, the 1979 spill, and the 1985 spill of 
trichloroethylene. We base this conclusion on the following: 

907-014 



- 2 -

The purpose of the lagoon was the receipt of paint washer sludge which 
contained primarily zinc (this is supported by EP toxic analyses). 
Documents do show the presence of minor amounts of trichloroethylene 
(5-370 ppm) in the sludge but this certainly does not merit assuming that 
any significant volume of trichloroethylene was deposited in the lagoon. 
This interpretation is supported by the model instructions which state: 
"Do not include amounts of contaminated soil or water; in such cases, THE 
AMOUNT OF CONTAMINATING HAZARDOUS SUBSTANCE MAY BE ESTIMATED". We 
therefore maintain that, based on the ppm levels found in the sludge, the 
appropriate estimate of the amount of trichloroethylene "received" by the 
lagoon is much less than one drum. If greater quantities of 
trichloroethylene had been deposited in the lagoon, concentrations in the 
sludge would most certainly have been much higher. 

Regarding the 1979 spill of 5,000 gallons of trichloroethylene, we again 
maintain that much less than one drum of hazardous waste was "received" by 
the environment. We base chis opinion pn the facts that: 

(1) The trichloroethylene was discharged from a vapor degreaser at, or 
near, its boiling point. While it is not possible to quantify the 
percentage which would have evaporated, certainly a significant 
amount would have been dissipated to the air and.was therefore not 
"received" by che facility. 

(2) Of the remainder, we maintain that virtually all of the discharge was 
contained by the asphalt parking lot and was therefore not "received" 
by the environment. The effectiveness of the parking lot as 
containment is demonstrated by several facts: 

Shortly after the spill, the parking lot was excavated and 
disposed of offsite due to the softening of the asphalt by the 
trichloroethylene, thereby demonstrating the ability of the 
asphalt to contain the spill. 

Following excavation and disposal of the asphalt. Carrier 
collected soil samples to confirm that no soil contamination 
resulted from the spill. Five soil borings were taken vith six 
samples collected at one foot intervals in each boring (30 
samples total). All samples showed less than detectable (10 
ppb) amounts of•trichloroethylene in the soil. 

Eight soil samples, plus one duplicate, were recently collected 
by your department in the area of the spill. Of the eight 
samples, six showed no detectable (less than 10 ppb) amounts of 
trichloroethylene. Your sample number 3 showed 95 ppb. Your 
sample number A, which was submitted in duplicate, showed the . 
presence of trichloroethylene in about the same ppb range as 
number 3 but major analytical discrepancies between the 
duplicate sample number A's prevents accurate quantification. 



- 3 -

To summarize our belief regarding the fate of the 1979 spill, the facts 
conclusively demonstrate that much less than one barrel of trichloro
ethylene was received by the soil at the facility. To believe otherwise 
would require evidence of much higher and widespread levels of soil 
contamination than the low ppb levels found in only two of your eight soil 
samples or in the thirty nondetectable samples collected at the time of 
the spill. 

3. With respect to the 500 gallon trichloroethylene spill of 1985, inventory 
records resulted in the reported loss of approximately 500 gallons. 
Immediate recovery actions accounted for a cleanup of 5A2 gallons thereby 
deposition ("receipt") of this volume at the facility did not occur. The 
effectiveness of this recovery is confinned by soil samples which indicate 
residual trichloroethylene in the soil at levels of approximately 300 ppb. 

Again, this data amply demonstrates that less than one drum of trichloro
ethylene was "received" by the soil at the facility. 

To summarize our position on the issue of "Hazardous Waste Quantity", 
we believe that the proper interpretation of "hazardous waste quantity.. .as 
received" is one which accounts for the actual amount of hazardous waste that 
is/was deposited in the soil. This interpretation is supported on its own 
merit by its environmental relevance, i.e., a release, no matter how large, 
which does not reach or remain in the soil (due to containment, evaporation, 
immediate recovery, or otherwise) cannot create a risk to.the environment. In 
our case, with numerous studies, documents and reports indicating the presence 
of trichloroethylene in the soil only at scattered low ppb levels, no 
supportable rationale can be developed to conclude that there is, or ever was, 
more than "less than one drum" quantities in the soil from the combined 
contribution of the three potential sources in question. Further, we believe 
that the guidance instructions for the HPvS model support this technical 
rationale by allowing the quantity of hazardous waste to be estimated by 
considering the amount of contamination g substance in soil or water, i.e., "in 
such cases, the amount of contaminating substance may be estimated". 

In contrast to the preceeding, it is my understanding that Mr. Higgs 
based his estimate of the appropriate quantities on the following: 

The total volume of the lagoon was counted as pure trichloroethylene 

The total volume of the 1979 spill of 5,000 gallons was counted 

The total volume of the 1985 spill of 500 gallons was counted. 

As described previously, we believe that this approach is neither 
technically justified nor required by the model. We therefore conclude that 
the appropriate score for "Hazardous Waste Quantity" is '0' due to substantial 
quantitative evidence that trichloroethylene is present only at low ppb levels, 
i.e., less than one drum. 

Based on the preceeding, the total "Waste Characteristics" score is 
'12' + '0* - '12'. 



_ A _ 

TARGETS 

Regarding "Ground Water Use", since there are altemate unthreatened drinking 
water sources available, the appropriate score is '2'. With a model multiplier 
of '3'-, this gives a score of '6' for "Ground Water Use". 

The "Distance to Nearest Well" is, according to model instructions, the 
distance between the hazardous substance and the nearest well except where 
there may be a barrier between the substance and the aquifer. In our case, the 
best data available for the specific local geology and hydrology is the Weston 
Consultants report of which you have a copy. This report indicates an 
impermeable clay layer, approximately fifty feet in thickness, at MW-1 and 
ranging from 20-35 feet thick at other wells. The inpenneability of this clay 
layer is confirmed by the deep well at MW-ID which penetrates the clay layer 
and which shows no detectable amounts of trichloroethylene in the aquifer at 
that point even though there appears to be a minor amount (21 ppb) of 
trichloroethylene present in perched water (MW-IS) inmediately above the 
confined aquifer monitored by MW-ID. Based on this very specific local data, 
it is reasonable to conclude that the clay barrier extends to the lagoon and 
city well (please note that we would be glad to confirm this further by sinking 
more wells if the results would be utilized in your assessment). Only near the 
site of the 1985 spill (at MW-A) is there any indication that the clay barrier 
may lose its integrity. This distance being approximately 2,500 feet from the 
well, the appropriate "Distance" value is given as '3'. Assuming that the 
"Population served by ground water" is greater than 10,000, "Distance/ 
Population" matrix score is therefore '35'. 

Based on the preceeding, the total "Targets" score is '6' •*• '35' Al' 

CALCULATIONS Or Sgw AND Sc 

Sgw = A5 X 12 X Al = 221A0/57,230 X 100 •= 38.62 

Since there is no applicable Ssw, or Sa, Sm = Sgw/1.73 
Sm •= 38.62/1.73 « 22.32 

Based on this calculation, we conclude that the appropriate HRS score is 22.32. 

We would like to thank you for this opportunity to express the basis 
of our position and look forward to receiving a call from you so that we can 
meet again when you have finalized your assessment. Your willingness to 
communicate and consider our viewpoint is greatly appreciated. 

GEB/jr 

Very truly yours, 

Gerald E. Bailey, 1 Gerald E. Bailey, Director 
IH/Environmental Assurance 

CC: Mr. John Brewer 
Mr. Arthur Ranerviko 



S E P A Notif ication of Hazardous Waste Site l>"He<l States 
EnvMorunomel WoteciKsr 
Agency 
W»st>ir\Qion DC 2 0 * 6 0 

Thi» ini t io! not i t ico t ion informBiHjn is 
squired by Section I03<c) of tt>e Compre-

/tencive Environn>eht»l Resoonse. Compen
sation, end Liability Act of 1980 and must 
be mailed by Jur>e 9, 1981 . 

Pleaae type f>r pr int in ink If vou need 
aoonionai space, use separate st>eets of 
paper. Indicate tt>e letter o( tt>e item 
which applies. 

A Pe rson R e q u i r e d t o N o t i t y ; 

Enter the name and address of the person 
or organization required to notify. 

B S i t e L o c a t i o n : 

Enter the common name (if known) and 
anua l location of the site. 

N,me CARRIER CORPORATION 

s-i.et 97 SOUTH BYHALIA ROAD 

c„v COLLIERVILLE S..,r TN ZIP Cooe 38017 

N.™ of Site CARRIER AIR CONDITIONING 

str.., / 97 SOUTH BYHALIA ROAD 

c„v COLLIERVILLE coumv SHELBY Si«,r TN 2in Cow 38017 

C Person t o C o n t a c t : 

Enter the name, tit ie fif applicable), and 
business telephone number of the person 
to contact regarding information 
submitted on this form. 

Nsme (Lest. First »nd Tnlel R I T T E R . C L I F T O N 

pr̂ o* (901) 853-9761 

ENVIR. EN6R. 

D D a t e s o f W a s t e H a n d l i n g : 

Enter the years that you estimate waste 
treatment, storage, or disposal began end ^tomfYean 
ended at the site. 

1978 to (Yesrj 1978 

E W a s t e T y p e : Choose the op t i on you prefer to comp le te 

Opt ion I: Selea general waste types and source categories. If 
you do not know the general waste types or sources, you are 
encouraged to descrioe the site in Item I—Description of Site. 

General Type of Waste; 
Place an X in the appropriate 
boxes. The categories listed 
overlap. Check each applicable 
category. 

1. 
2. 
2. 
4. 
5. 
6. 
7. 
8. 
9. 

IO 
11. 

D Organics 
D Inorganics 
^Solvents 
D Pesticides 
D Heavy metals 
D Acids 
D Bases 
D PCBs 
D Mixed MunicipB 
D Unknown 
D Other (Specify) 

Waste 

Form Approved 
OMB No. 2000-0138 

Source of Waste: 
Place an X in the appropriate 
boxes. 

1. D Mining 

2. D Construction 

3. D Textiles 

A. D Fertilizer 

5. D Paper/Printing 

6. • Leather Tanning 

7. • I ron/Steel Foundry 

8. D Chemical, General 

9. D Plating/Polishing 

10. • Mi l i ta ry /Ammuni t ion 

n . n Electrical Conduaors 

12. D Transformers 

13. D Utility Companies 

14. D Sanitary/Ref use 

15. • Photofinish 

16. • Lab/Hospital 

17. D Unknown 
I E . J0(Other (Specify) 

Fatirirfi.tpri mptal 
n r n d i i r t c : 

Opt ion 2 : This option is available to persons familiar wi th the 
Resource Conservation and f^ecovery Act (RCRA) Section 3001 
regulations (40 CFR Part 261). 

Specif ic Type of Waste; 
EPA has assigned a four-dipii number to earn haza'oous waste 
listed in the regulations under Section 3001 of RCRA. Enter the 
appropriate four-digii number in the boxes provided. A copy of 
the list of hazardous wastes and cooes can be obtained by 
contacting the EPA Region serving the State m which the site n 
located. 



N o t i f i c a t i o n o f H e z a r d o u s W a s t e S i te S i d e T w o 

f W a s t e O u a n t i t y : 

Place en X m tt>e appropriate boxes to 
indicate tr»e tacility types four^o at tt>e site. 

In the " tota l facility waste amoont" space 
give the estimated combined ouantitv 
(volume) of hazaroous wastes at the site 
using cubic leei ot gallons. 

In the " tota l facil ity area" space, give the 
estimated area size whict i tt>e facilities 
occupy using square feet or acres. 

f eciliTy Typa 

1. O PliM 

2 0 Larvd Treatment 

3. O U n d f i l l 

4 . • Tanks 

E. D lmpour>dment 

6. O Unoerground Injection 

7. P Drums. Above Ground 

6. O Drums. Below Ground 

S . n Other ( S p e c i f y ) . i f L l L L 

TotsI Fsci lny Waste Amoun t 

2000 to 5000 

Total Fscilny Ar*a 

*au*r« tmmt 

K n o w n , S u s p e c t e d or L ike ty Releases t o t h e E n v i r o n m e n t ; 

Place mn X in the appropriate boxes to indicate any known, suspened. 

or likely ralaases of wastes to the environment. 
ya Knovim • Suspected D Likely D None 

Note : Items Hand I are optional. Completing these items wi l l assist EPA and State and local governments in locating and assessing 
hazardous waste sites. Al though completing the items is not required, you a r t encouraged to do so. 

H S k e t c h M a p o f S i t e L o c a t i o n : (Opt ional) 

Sketch a map showing streets, highways, 
routes or other prominent landmarks near 
the stte. Place an X on lt>e map to indicate 
the site location. Draw an arrow showing 
the d i ren ion north. You may substitute a 
publishing map showing the site location. 

SEE AHACHED 

D e s c r i p t i o n o f S i t e : (Opt ional ) 

Describe the history and present 
conditions of the site. Give directions to 
the site and describe any nearby wells, 
springs, lakes, or housing. Include such 
information as how waste was disposed 
and where the waste came from, ('rovide 
any other information or comments which 
may help descrit>e the site conditions. 

S i g n a t u r e e n d T i t l e : 

The person or authorized representative 
<such as plam managers, superintendents, 
trustees or attorneys) of persons required 
to notify must sign the form and provide a 
mail ing address (if different than address 
in item A). For other persons providing 
notif ication, the signature is optional. 
Check the boxes which t>est descrit>e the 
relationship to the site of the person 
'eni i i rpe to notify If vou are not required 

M*mc CHARLES A . WAGNER PLANT MANAGER 

str*,, 97 SOUTH BYHALIA RD. 

Citv 

Sipnst 

COLLIERVILLE s U TN Z.PCOCIS38017 

6 
D 
D 
D 
D 
D 

Owner, Present 

Owner, Past 

Transporter 

Operator, Prese 

Operator, Past 

Other 

Pst« 
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fQ 
INTTRNATIONAL 
TECHNOLOGY 
CORPORATION 

ANALYTICAL 
SERVICES 

. . . . • - • • • • ' . ^ ^ v . 

5815 MiddleDrook Pike • Knoxville Tennessee 37921 • 615-588-6401 

CERTIFICATE OF ANALYSIS 

TO: IT Corporation 
ATTN: Cliff Vaughan 
312 Directors Drive 
Knoxville, TN 37923 

DATE REPORTED 
PROJECT CODE 

ORDER NUMBER 
PAGE, 

May 23, 1986 
ITEK 22215 
TN Contract FA-1353 
1 np 38 
Job #409398.01.71.89 

Sanple Descript ion: Five (5) so i l samples received Apri l 17, 1986 

Concentration units are vg/gram (ppm) 

Carrier Air Conditionina 

Arsenic 
Cadmium 
Chromium 
Copper 
Lead 
Mercury 
Nickel 
Zinc 
Barium 
Cyanide 

Fie ld #1 

17. 
<0.1 
7.2 

14. 
7.4 

<0.1 
8.4 

38. 
73. 
<0.5 

Field #2 

7.7 
<0.1 
6.4 
8.4 
8.2 

<0.2* 
5.7 

19. 
72. 
<0.5 

Field /!3 

11. 
<0.1 
5.9 

11. 
8.2 

<0.1 
6.9 

26. 
67. 
<0.5 

Field #4 

9.0 
<0.1 
6.8 

10. 
7.9 

<0.1 
6.4 

28. 
63. 
<0.5 

Field #4 
Duplicate 

8.9 
<0.1 
5.8 

13. 
8.3 

<0.2* 
8.0 

29. 
72. 
<0.5 

^Higher than normal detection l im i ts due to sample matrix interference. 

Sworn to and suiKcribec beiore me thji; 23 rd 
coy of May, 1986 
Ml ' ccrrrrussion expires J u l v 2 3 . 1989 

/ / Notary PubUc {/ 

Approveo toy 
u^- >e>pt-

Laboratory Manager 
Title 

Accredited by the Amencan Association tor Laborctory AcCTeditertion m tfie ctiemical 



Ji/Ko<sa5 
nrmmATiOKAi 
TICHNOLOGY 
CORPOJOnON 

ANALYTICAL 
SERVICES 

5815 MioaieDroo*( P(*<€ • KnojtviUc Tennessee 3792i • 6i 5-586-6*i0i - • • i > T 

CERTinCATE OF ANALYSIS 

TO IT Corporation 
A"TN: CU f f VaughB 
312 Directors Drive 
Knoxv i l l e , TN 37523 

. ̂ tC W^ 
\ ^ \ i ^ 

^ 
c^^St 

pnojtrr CODE. 
ORDER NUMBER 

PASE_ 

May 22, 1986 
ITEK 22215 
TN Contract FA-1353 

- 1 _ 0 F _ _ 2 £ _ 
Jot) *40939e.01.71.B9 

Sanple Descr ip t ion: Five (5) so i l sanples receives Aor i l 17, 1986 

Concentration uni ts are vg/gramlppm) 

Carr ier Air Condit ioninc 

Arsenic 
Caamium 
Chromiuni 
Copper 
Lead 
Mercury 
N-icr.el 
Zinc 
Barium 
Ivanioe 

Field *1 

~ 17. 
<0.1 
7.2 

14. 
7.4 

<C.l 
8.4 

3E. 
73. 
<C.5 

Field #2 

7.7 
<0.1 

6.4 
e.4 
£.2 

<C.2'' 
£.7 

1 c 

72. 
• <0.5 

Field «3 

11. 
<0.1 
5.9 

11. 
£.2 

<0.1 
6.9 

26.-
67. 
<C.5 

Field l i 

e.o ' 
<C.l 
6.8 

10. 
7.9 

<0.1 
6.4 

28. 
63. 
<0.5 

Fieio r"* 
Duplicate 

. 8.9 
<0.1 
E.B 

1 •: 

£.3 
<C.2« 
£.0 

29. 
72. 
<C.5 

•Hioher than normal detect ion l i m i t s due to saitt^le tnatrix in ter ference. 

-P^S 
Swcn to cr . : luascnseC beior* mc t>u;. 
c=ye: : t l£v 1986 

Mycsr-jr jsoenexs-Jn J u l v 2 3 . 1989 

<ryryy f J H4oA^>jLC\ry^ 
^ 

- ^ 

P 
•r«f 

KT 

0 Cy 
P ^ ^ — 

9> *iBk Pg% Aegreaits sy ti» A.r»er.ecn Aaesenon ior i.i-iiimiiiiry n i i» iiiiii«,iiim u» •^m, 
' " " V 8 1 ^ =«ic '-. mszm o usee r. tn« r.rTer.; hr:.y- Znnaer/ t : >t=«c:i*c 



13 INTERNATIONAL 
TECHNOLOGY 
CORPORATION 

ANALYTICAL 
SERVICES 

5815 MiacfieDrook Pike • Knoxville. Tennessee 37921 • 615-588-6401 

CERTIFICATE OF ANALYSIS 

•id^> 

TO: IT Corporation 
ATTN: C l i f f Vaughan 
312 Directors Drive 
Knoxvi l le, TN 37923 

DATE REPORTED: May 23 , 1986 
PROJECT CODE: ITEK 22215 

ORDERNUMBER: TN C o n t r a c t FA-1353 
PAGE___2_ OF 38 

Job #409398.01.71.89 

Sarrple Description: Four (4) so i l sarrples received Apr i l 17, 1986 

Concentration units are yg/gram (ppm) 

Carrier Air Conditionina 

Arsenic 
Cadmium 
Chromium 
Copper 
Lead 
Mercury 
Nickel 
Zinc 
Barium 
Cyanide 

Field #5 

11. 
<0.1 
7.4 
9.4 
8.0 

<0.2* 
8.8 

32. 
70. 
<0.5 

F ie ld #6 

14. 
<0.1 
4.5 
8.6 
7.6 

<0.1 
6.2 

24. 
79. 
<0.5 

Field #7 

10. 
<0.1 
7.1 

12. 
7.3 

<0.1 
11. 
35. 
89. 
<0.5 

Field «8 

11. 
<0.1 
8.1 

10. 
12. 
<0.1 
6.0 

28. 
56. 
0.55 

"Higher than normal detection l im i ts due to sanple matrix interference. 

Swom to and subscribeci beiore me this, 
cay 01 May, 1986 

23rfi 

MyccrrjTussionexpi.'es J u Iv 2 3 . 1989 

J j Notary PubUc ^ 

l-. ^ ^ 
Approved iJy 

i ^ y 

Laboratory Manager 
Title 

f̂ JBk Accrediied ta' the ATienccn Association lor Lclscnitorv Accreditation m the chemica) S3-9-85 



iU INTERNATIONAL 
TECHNOLOGY 
CORPORATION 

ANALYTICAL 
SERVICES 

5815 Miadiebrook Pike • Knoxville Tennessee 37921 • 615-588-6401 
.v^Jlr 

CERTIFICATE OF ANALYSIS 

TO: IT Corporation 
ATTN: Cliff Vaughan 
312 Directors Drive 
Knoxville, TN 37923 

DATE REPORTED: 
PROJECT CODE: 

ORDER NUMBER 
PAGE 

May 23, 1986 
ITEK 22215 
TN Contract FA-1353 
3 nv 38 

Sanple Description: 
Job #409398.01.71.89 

Field fCl, Carrier Air Conditioning, Background Soil Between Ba l l f i e ld 
and Water Plant, 4-16-86, 0935 

BASE/NEUTRAL EXTRACTABLE ORGANIC PRIORITY POLLUTANT ANALYSIS 

Compound 

acenaphthene 
acenaphthylene 
anthracene 
benzidine * 
benzo(a)anthracene 
benzo(b)fluoranthene 
benzo(k)fluoranthene 
benzo(a)pyrene 
benzo{g,h,i )perylene 
benzyl butyl phthalate 
bis(2-chloroethoxy)methane 
bis(2-chloroethyl)ether 
bis(2-chloroisopropyl)ether 
bis(2-ethylhexyl )phthalate 
4-bromophenyl phenyl ether 
2-chloronaphthalene 
4-chlorophenyl phenyl ether 
chrysene 
dibenzo(a,h)anthracene 
di-n-butylphthalate 
1,2-di chlorobenzene 
1,3-dichlorobenzene 
.1,4-di chl orobenzene 

Concentration 
(ppm) 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

Comoound 

3,3'-dichloroben2idine ** 
diethyl phthalate 
dimethyl phthalate 
2,4-dini trotoluene 
2,6-dini t rotoluene 
di-n-octylphthalate 
1,2-diphenyIhydrazine^ 
fluoranthene 
fluorene 
hexachlorobenzene 
hexachlorobutadiene 
hexachlorocyclopentadiene 
hexachloroethane 
indeno(1,2,3-cd)pyrene 
isophorone 
naphthalene 
nitrobenzene 
N-nitrosodimethyl amine 
N-nitrosodi-n-propylamine 
N-nitrosodipheny1 amine^ 

.phenanthrene 
pyrene 
1,2,4-trichlorobenzene 

Concentration 
(ppm) 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND . 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

Remarks: 1.0 = Quantitation l i m i t . 
= Not detected. 
= Detected but at a level less than the quant i tat ion l i m i t . 
= This component has a quant i tat ion l im i t f i ve (5) times that 

* * = This component has a quant i tat ion l im i t two (2) times that 

1.0 
ND 

< 
* 

^ Screened for as 
Sworn to and subscribed beiore me thu 
dayol May, 1986 

Azobenzene 
23rf1 

2 

l i s t ed , 
l i s t e d . 

Detected as Diphenylamine 

MvjisirjTusaonexpires J u l y 2 3 . 2 9 8 9 

/ / Noiarv'Public 1 / 

/(' 

Approvei •«*y 

^ ^ '.•y-tc-tr 

Laboratory Manager 
Title 

Accredited by the A.-nencan Association lor Lcborcnory Accreditation in the chemical 



sn INTERNATIONAL 
TECHNOLOGY 
CORPORATION 

ANALYTICAL 
SERVICES 

5815 Middlebrook Pine • Knoxville. Tennessee 37921 • 615-588-6401 

CERTIFICATE OF ANALYSIS 

TO: IT Corporation 
ATTN: Cliff Vaughan 
312 Directors Drive 
Knoxville, TN 37923 

DATE REPORTED: 
PROJECT CODE 

ORDER NUMBER 
PAGE 

May 23, 1986 
ITEK 22215 
TN Contract FA-1353 
i--. OF 3a^ 
Job #409398.01.71.89 

Sar^'le Descript ion: Field fS'l, Carrier Air Conditioning, Background Soil Between Ba l l f i e ld 
and Water Plant, 4-16-S6, 0935 

ACID EXTRACTABLE ORGANIC PRIORITY POLLUTANT ANALYSIS 

Compound 

4-chloro-3-methylphenol 

2-chlorophenol 

2,4-dichlorophenol 

2,4-dimethylphenol 

2,4-dinitrophenol * 

2-methyl-4,6-dinitrophenol 

Concentration 
(ppm) 

ND 

ND 

ND 

ND 

ND 

* ND 

Comoound 

2-nitrophenoT 

4-nitrophenol 

pentachlorophenol 

phenol 

2,4,6-tr ichlorophenol 

Concentration 
(ppm) 

ND 

ND 

ND 

ND 

Remarks: 1.0 
ND 

< 
* 

Quantitation l i m i t . 
Not detected. 
Detected but at a level less than the quanti tat ion l i m i t . 
This conponent has a quant i tat ion l im i t of f i ve (5) times that l i s ted . 

Sworn to anc subscribed beiore me this. 
cayof May, !9»^ 

.73rd 

MycoTT-jrussionexpires . In l y 73^ IQPO 

7 / Notary Public U 

^ . . . TJ '^ -^-PU^^.U y 

J^pwvea tTjV 
Laboratory Manager 

Title 

rm Accredited by the Amencan Association lor Laborototv Accreditation in the chemical 93-9-«5 



ra INTERNATIONAL 
TECHNOLOGY 
CORPORATION 

ANALYTICAL 
SERVICES 

5815 MiOdleDrook Pike* Knoxville. Tennessee 37921 • 615-588-6401 

CERTIFICATE OF ANALYSIS 

TO: IT Corporation 
ATTN: C l i f f Vaughan 
312 Directors Drive 
Knoxvi l le. TN 37923 

DATE REPORTED: 
PROJECT CODE 

ORDER NUMBER 
PAGE, 

May 23. 1986 
ITEK 22215 
TN Contract FA-1353 

-5_OF__3a_ 
Job #409398.01.71.89 

Sample Description: Field #1, Carrier Air Condit ioning, Background Soil Between Ba l l f i e l d 
and Water Plant, 4-16-86, 0925 

PESTICIDES AND PCB's - PRIORITY POLLUTANT ANALYSIS 

Conpound 

a ldr in 
a-BHC 
e-BHC 
•Y-BHC (lindane) 
6-BHC 
chlordane 
4,4'-DDT 
4,4'-DDE 
4,4'-DDD 
d ie ld r in 
a-endosulfan 
g-endosulfan 
endosulfan sul fate 
endrin 

Concentration 
(ppm 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

Compound 

endrin aldehyde 
heptachlor 
heptachlor epoxide 
PCB-(Aroclor)-1242 
PCB-(Aroclor)-1254 
PCB-(Aroclor)-1221 
PCB-(Aroclor)-1232 
PCB-(Aroclor)-1248 
PCB-(Aroclor)-1260 
PCB-(Aroclor)-1016 
toxaphene 

Concentration 
(ppm) 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

Remarks: ND = Not detected at a level of 1.0 ppm (parts per m i l l i on ) . 

Sworn to anc subscribed beiore me thtt 7^rA 
day 01 May, 1QR6 

Mvcommasionexpires Ju 1V 2 3 . 1989 

• Notary Public ^ 

••• c y . y ^ ; ^ ^ : - . - ^ / 
Approved ey 

Laboratory Manager 
Title 

T f̂lk, Accredited by the Amencan Asscciation Ior LcborotOTy .Accreditation in the chemical 93-S-BS 



in INTERNATIONAL 
TECHNOLOGY 
CORPORATION 

ANALYTICAL 
SERVICES -iv.-

5615 MiddleDrook Pike* Knoxville. Tennessee 37921 • 615-588-6401 

CERTIFICATE OF ANALYSIS 

TO: IT Corporation 
ATTN: Cliff Vaughan 
312 Di rectors Drive 
Knoxville, TN 37923 

DATE REPORTED: 
PROJECT CODE: 

ORDER NUMBER. 
PAGE. 

May 23, 1986 
ITEK 22215 
TN Contract FA-1353 

-fi—OF 38 
Job #409398.01.71.89 

Sarple Descript ion: F ie ld #1, Carr ier Air Conditioning, Background Soil Between Ba l l f i e l d 
and •Jater Plant, 4-16-36, 0935 

VOLATILE ORGANIC PRIORITY POLLUTANT ANALYSIS 

Compound 

acrolein 
ac r y l on i t r i l e 
benzene 
bromodi chloromethane 
bromoform 
bromomethane 
carbon tet rachlor ide 
chlorobenzene 
chloroethane 
2-chloroethylvinyl ether 
chloroform 
chloromethane 
dibromochloromethane 
1,1-dichloroethane 
1,2-dichloroethane 

Concentration 
(pob) 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
,HD 

ND 
ND 
ND 
ND 
ND 
ND 

Conpound 

1,1-dichloroethene 
trans-l ,2-dichloroethene 
1,2-dichloropropane 
cis-1,3-dichloropropene 
trans-1,3-dichloropropene 
ethyl benzene 
methylene chloride 
1,1,2,2-tetrechloroethane 
tetrachloroetnene 
toluene 
1,1,1-trichloroethane 

• 1,1,2-trichloroethane 
tr ichloroethene 
vinyl chloride 

Concentration 
(ppb) 

ND 
ND 
ND 
ND 
ND 
ND 
19. 
ND 

•NO 
ND 
ND 
ND 
ND 
ND 

Remarks: ND = Not detected, 
<10. = Detected but at a leve l less than the quanti tat ion l.imit, 

is the quant i tat ion l i m i t . ) -
(Numerical value 

Sworn to end subscribed beiore me th:s. 
day 01 May, 1Q86 

23 rn. 

Mvcommissionexpires J u l y 23^ 1989 

7 / Notary Public T ' 

^ ^ . X^>^-
Approved b / 

''—<- •i_c 

Laboratory Manager 
Title 

njBk Accredited by the Amencan Association tor Lcboroiory Accreditation m the chemical 



m INTERNATIONAL 
TECHNOLOGY 
CORPORATION 

ANALYTICAL 
SERVICES 

I - - - ; : r\-^ 

5815 Middieorook Pike • Knoxville. Tennessee 37921 • 615-588-6401 B^ 
CERTIFICATE OF ANALYSIS 

TO: IT Corporation 
ATTN: Cliff Vaughan 
312 Directors Drive 
Knoxville, TN 37923 

DATE REPORTED 
PROJECT CODE 

ORDER NUMBER 
PAGE 

May 23, 1986 
ITEK 22215 
TN Contract FA-1353 

_2_0F 2B. 

Sanple Desc r ip t i on : F i e l d #2, C a r r i e r A i r Cond i t i on ing , 
A B u i l d i n g , 4-16-86, 1035 

Job #409398.01.71.89 
S p i l l Area 20 f t . from Corner of 

BASE/NEUTRAL EXTRACTABLE ORGANIC PRIORITY POLLUTANT ANALYSIS 

Compound 

acenaphthene 
acenaphthylene 
anthracene 
benzidine * 
benzo(a)anthracene 
benzo(b) f luoranthene 
benzo(k) f luoranthene 
benzo(a)pyrene 
benzo(g ,h , i )pe ry lene 
benzyl buty l ph tha la te 
b is(2-chloroethoxy)methane 
bis (2-c r , lo roethy l )e ther 
b i s ( 2 - c h l o r o i s o p r o p y l ) e t h e r 
b i s ( 2 - e t h y l h e x y l ) p h t h a l a t e 
4-bromophenyl phenyl ether 
2-chloronaphthalene 
4-chlorophenyl phenyl ether 
chrysene 
dibenzo(a,h)anthracene 
d i - n - b u t y l p h t h a l a t e 
1,2-dichlorobenzene 
1,3-dichlorobenzene 
1,4-di ch1orobenzene 

Concentrat ion 
(ppm) 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

Compound 

3 ,3 ' - d i ch l o robenz id i ne * * 
d i e thy l ph tha la te 
dimethyl ph tha la te 
2 ,4-d i n i t r o t o l u e n e 
2 , 6 - d i n i t r o t o l u e n e 
d i - n - o c t y l p h t h a l a t e 
1,2-diphenyl hydrazine^ 
f luoranthene 
f luo rene 
hexachlorobenzene 
hexachlorobutadi ene 
hexachlorocyclopentadiene 
hexachloroethane 
indeno(1,2,3-cd)pyrene 
isophorone 
naphthalene 
nitrobenzene 
N-ni trosodimethy lamine 
N-n i t rosod i -n -propy lamine 
N-ni t rosodiphenylamine^ 
phenanthrene 
pyrene 
1 ,2 ,4 - t r i ch lo robenzene 

Concentrat ion 
(ppm) 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

. ND 
ND 

Remarks: 1.0 = Quan t i t a t i on l i m i t . 
ND = Not de tec ted . 

< = Detected but at a l eve l less than the q u a n t i t a t i o n l i m i t . 
* = This conponent has a q u a n t i t a t i o n l i m i t f i v e (5) times tha t l i s t e d . 

*•* = This conponent has a q u a n t i t a t i o n l i m i t two (2) t imes tha t l i s t e d . 
^ Screened f o r as Azobenzene ^ Detected as Diphenylamine 

Sworn to one subscribed beiore me tntc 23 r d 
doy 01 May. 1986 r ^y 
Mveerr.riis<;innpyriirgc: J u l v 2 3 . 1989 Cju.ye^, y j jyJ^L^^-^-Ly:^ 

^^J^)Vi/fyi/j>_ >^^ ^j)iMjbO 
ApprovesCcy 

Notary Public ir 
Laboratory Manager 

Title 

, JiPi riJMk Accredited b\' the A-mencan Association lor Laboratory' Accreditaticn ir, the chemical fi3-S.85 



TB 
INTERNATIONAL 
TECHNOLOGY 
CORPORAHON 

ANALYTICAL 
SERVICES 

5815 Miodiebrook Pike • Knoxville. Tennessee 37921 • 615- 588-6401 

CERTIFICATE OF ANALYSIS 

TO: IT Corporation 
ATTN: Cliff Vaughan 
312 Directors Drive 
Knoxville, TN 37923 

DATE REPORTED: 
PROJECT CODE 

ORDER NUMBER 
PAGE 

May 23, 1986 
ITEK 22215 
TN Contract FA-1353 

-8 OF__3a_ 
Job *409398.01.71.89 

Sanple Description: Field #2, Carrier Air Conditioning, Spill Area 20 ft. from Corner of 
A Building, 4-16-86, 1035 

ACID EXTRACTABLE ORGANIC PRIORITY POLLUTANT ANALYSIS 

Comoound 

4-chloro-3-methy Iphenol 

2-chlorophenol 

2,4-dichlorophenol 

2,4-dimethylphenol 

2,4-dinitrophenoi * 

2-methyl-4,6-di nitrophenoi 

Ooncentration 
(ppm) 

ND 

ND 

ND 

ND 

ND 

* ND 

Conpound 

2-nitrophenol 

4-nitrophenol 

pentachlorophenol 

phenol 

2,4,6-tr ichlorophenol 

Concentration 
(ppm) 

ND 

ND 

ND 

ND 

ND 

Remarks: 1.0 
ND 

< 
* 

Quantitation l i m i t . 
Not detected. 
Detected but at a level less than the quant i tat ion l i m i t . 
This component has a quant i tat ion l im i t of f i ve (5) times that l i s ted . 

Swom to and subscribed beiore me thn ??ird 
day 01 May, , 1986 
Mv commasion expires J u l v 2 3 . 1989 

^ ) l ^ j ) % ; M y / r J y < C ) ^ ! ^ 
P Notary Public ^ 

Approved ^ 
J.̂  ; ^ ; ^ • t y . y 

y Laboratory Manager 
Title 

^R nJI^ Accredited by the Amencan Association lor Laboratory Accreditation in the chemical 



ra INTERNATIONAL 
TECHNOLOGY 
CORPORATION 

ANALYTICAL 
SERVICES 

.5815 MiddleDrook Pike* Knoxville. Tennessee 37921 • 615-588-6401 

CERTIFICATE OF ANALYSIS 

TO: IT Corporation 
ATTN: Cliff Vaughan 
312 Directors Drive 
Knoxville, TN 37923 

DATE REPORTED 
PROJECT CODE 

ORDER NUMBER 
PAGE 

May 23, 1986 
ITEK 22215 
TN Contract FA-1353 

_9 HP 3« 

Job #409398.01.71.89 

Sample Descript ion: Field ^2, Carrier Air Conditioning, Sp i l l Area 20 f t . from Corner of 
A Bui ld ing, 4-16-85, 1035 

PESTICIDES AND PCB's - PRIORITY POLLUTANT ANALYSIS 

Comoound 

a l d r i n 
a-BHC 
6-BHC 
T-BHC ( l i ndane) 
6-BHC 
chlordane 
4,4'-DDT 
4,4'-DDE 
4,4 'ODD 
d i e l d r i n 
a-endosulfan 
B-endosulfan 
endosulfan s u l f a t e 
endr in 

Concentrat ion 
(ppm) 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

Conpound 

endr in aldehyde 
heptachlor 
heptachlor epoxide 
PCB-(Aroclor)-1242 
PCB-(Aroclor)-1254 
PCB-(Aroclor)-1221 
PCB-(Aroclor)-1232 
PCB-(Aroclor)-1248 
PCB-(Aroclor)-1260 
PCB-(Aroclor)-1016 
toxaphene 

Concentrat ion 
(ppm) 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

Remarks: ND = Not detected at a level of 1.0 ppm (parts per m i l l i o n ) . 

Swom 10 and subscribed beiore me this, 
dayol May, 1986 

23rri 

Mvcctmissionexpires J u l v 23 . 1989 

Notar/ Public 

; ^ fi-^yLC^.^ 

Approved ̂  
Laboratory Manager 

TiUe 

["[JBl /Accredited b '̂ the Amencrn Association ior Laboratory ,«iccredit3tion in the chemical 93-»-es 



liii INTERNATIONAL 
TECHNOLOGY 
CORPORATION 

ANALYTICAL 
SERVICES i \ :v-

5815 MiddleDrook PiKe • Knoxville. Tennessee 37921 • 615-588-6401 
' ^ J ^ l : 

CERTIFICATE OF ANALYSIS 

TO: IT Corporation 
ATTN: Cliff Vaughan 
312 Directors Drive 
Knoxville, TN 37923 

DATE REPORTED 
PROJECT CODE 

ORDER NUMBER 
PAGE. 

May 23, 1986 
ITEK 22215 
TN Contract FA-1353 
in np ^ft 
Job #409398.01.71.89 

Sample Descript ion: Field ^'2, Carrier Air Conditioning, Sp i l l Area 20 f t . from Corner of 
A BuilCing, --16-86, 1035 

VOLATILE ORGANIC PRIORITY POLLUTANT ANALYSIS 

Compound 

acrolein 
a c r y l o n i t r i l e 
benzene 
bromodichloromethane 
bromoform 
bromomethane 
carbon te t rach lor ide 
chlorobenzene 
chloroethane 
2-chloroethylvinyl ether 
chloroform 
chloromethane 
di bromochloromethane 
1,1-dichloroethane 
1,2-dichloroethane 

Concentration 
(pob) 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

Compound 

1,1-dichloroethene 
trans-1,2-dichloroethene 
1,2-di chloropropane 
cis-1,3-dichloropropene 
trans-l,3-dichloropropene 
ethyl benzene 
methylene chloride 
l , l ,2,2-tetrachlo'-oethane 
tetrachloroethene 
toluene 
1,1,1-trichloroethane 
1,1,2-trichloroethane 
tr ichloroethene 
vinyl chloride 

Concentration 
(ppb) 

ND 
ND 
ND 
ND 
ND 
ND 
18. 
ND 
ND 

<10. 
ND 
ND 
ND 
ND 

Remarks: ND 
<10. 

Not detected. 
Detected but at a level less.than the quant i tat ion l im i t , 
is the quant i tat ion l i m i t . ) . 

(Numerical value 

Swom to and subscribed beiore me this. 
dayo; tlay, I9R6 

?3r r i 

Mv commission expires J u l y 2 3 . 1989 

T J Notary Public f J 

^ ^ . y f^^c 
AppTOvec D y J 

eLy.'LC^y 

Laboratory Manager 
TiUe 

J ^ ^ ^ n ^ ^ Accredited by the Amencan Asscciation lor Laboratory' Accreditation in the chemical 



ra INTERNATIONAL 
TECHNOLOGY 
CORPORATION 

ANALYTICAL 
SERVICES 

5815 Middlebrook Pike • Knoxville. Tennessee 37921 • 615- 588-6401 

CERTIFICATE OF ANALYSIS 

TO: IT Corporation 
ATTN: Cliff Vaughan 
312 Directors Drive 
Knoxville, TN 37923 

DATE REPORTED 
PROJECT CODE 

ORDER NUMBER 
PAGE 

May 23, 1986 
ITEK 22215 
TN Contract FA-1353 

- l l _OF__2a_ 

Sample Description; 
Job #409398.01.71.89 

Field #3, Carr ier Air Conditioning, Sp i l l Area 60 f t . from Corner of 
A Bui ld ing, 4-16-86, 1100 

BASE/NEUTRAL EXTRACTABLE ORGANIC PRIORITY POLLUTANT ANALYSIS 

Compound 

acenaphthene 
acenaphthylene 
anthracene 
benzidine * 
benzo(a)anthracene 
benzo(b)fluoranthene 
benzo(k)fluoranthene 
benzo(a)pyrene 
benzo(g,h,i)perylene 
benzyl butyl phthalate 
bis(2-chloroethoxy)methane 
bis(2-chloroethy!)ether 
bis(2-chloroisopropyl)ether 
bis(2-ethylhexyl )phthalate 
4-bromophenyl phenyl ether 
2-chloronaphthalene 
4-chlorophenyl phenyl ether 
chrysene 
dibenz0(a,h)anthracene 
di-n-butylphthalate 
1,2-dichlorobenzene 
1,3-dichlorobenzene 
l,4-di,chlorobenzene 

Remarks; 

Concentration 
(ppm) 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

Compound 

3,3'-dichlorobenzidine ** 
diethyl phthalate 
dimethyl phthalate 
2,4-dini t rotoluene 
2,6-dini t rotoluene 
di-n-octylphthalate 
1,2-diphenyIhydrazine^ 
fluoranthene 
fluorene 
hexachlorobenzene 
hexachlorobutadiene 
hexachlorocyclopentadiene 
nexachloroetnane 
indeno(1,2,3-cd)pyrene 
isophorone 
naphthalene 

. nitrobenzene 
N-nitrosodimethy1 amine 
N-nitrosodi-n-propylamine 
N-ni trosodi phenyl ami ne^ 
phenanthrene 
pyrene 
1,2,4-trichlorobenzene 

Concentration 
(ppm) 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

1.0 = Quantitation l i m i t . — 
ND = Not detected. 

< = Detected but at a level less than the quant i tat ion l i m i t . 
* = This component has a quant i ta t ion l im i t f i ve (5) times that l i s t e d . 

* * = This conponent has a quant i tat ion l im i t two (2) times that l i s t e d . 
^ Screened for as Azobenzene ^ Detected as Diphenylamine 

Swom to and subscribed beiore me t'nit 23 r r i 

dayol _ May, 1986 
Mycommasionexpires J u l y 23^ 1989 

7 J Notary Public ^ 

Approved v^ 
/Cc ^ ^ ^ ' ^ ^ ^ - i - r / 

Laboratory Manager 
TiUe 

n j j ^ Accredited by the Amencan Association tor Laboroiory Accreditation in the chemical 83-9-85 



sa INTERNATIONAL 
TECHNOLOGY 
CORPORATION 

ANALYTICAL 
SERVICES 

5815 MiddleDrook Pike* Knoxville. Tennessee 37921 • 615-588-6401 

• « v . 

'J<A^J 

CERTIFICATE OF ANALYSIS 

TO: IT Corporation 
ATTN: Cliff Vaughan 
312 Directors Drive 
Knoxville, TN 37923 

DATE REPORTED 
PROJECT CODE 

ORDER NUMBER 
PAGE 

May 23, 1986 
ITEK 22215 
TN Contract FA-1353 

_L2_OF__2fi_ 
Job #409398.01.71.89 

Sample Descript ion: Field #3, Carrier Air Conditioning, Sp i l l Area -60 f t . from Corner of 
A Bui ld ing, 4-16-86, 1100 

ACID EXTRACTABLE ORGANIC PRIORITY POLLUTANT ANALYSIS 

Comoound 

4-chloro-3-methylphenol. 

2-chlorophenol 

2,4-dichlorophenol 

2,4-dimethylphenol 

2,4-dinitrophenol * 

2-methyl-4,6-di nitrophen ol 

Concentration 
(ppm) 

ND 

ND 

ND 

ND 

ND 

* ND 

Compound 

2-nitrophenol 

4-nitrophenol 

pentachlorophenol 

phenol 

2,4,6-tr ichloropher ol 

Concentration 
(ppm) 

ND 

ND 

ND 

ND 

ND 

• 

Remarks: 1.0 
ND 

< 
* 

Quantitation l imit . 
Not detected. 
Detected but at a level less, than the quant i tat ion l i m i t . 
This component has a quant i tat ion l im i t of f i ve (5) times that l i s ted . 

Swom to and subscribed beiore me thk 23 rri 
dayol May, 1986 
My commission expires J u l y 2 3 . 1989 

m - i ^ y ^ 
Notary Public -c 

Approved ̂  
£t=^ ^ i ^ C ^<-y:yLc. / 

V 
Laboratory Manager 

Title 

. ̂ B^ 13" ' ' Accredited by the A.menccn Association tor Laboratory Accreditation in the chemical 



ra INTERNATIONAL 
TECHNOLOGY 
CORPORATION 

ANALYTICAL 
SERVICES 

I'^iji^j. 
5815 MiddleDrook Pike • Knoxville Tennessee 37921 • 615-588-6401 %S' ̂ is^^j 

CERTIFICATE OF ANALYSIS 

TO: IT Corporation 
A H N : Cliff Vaughan 
312 Directors Drive 
Knoxville, TN 37923 

DATE REPORTED 
PROJECT CODE 

ORDER NUMBER 
PAGE 

May 23, 1986 
ITEK 22215 
TN Contract FA-1353 

_LE_OF SB-
Job #409398.01.71.89 

Sanple Descript ion: Field #3, Carr ier Air Conditioning, Spi l l Area 50 f t . from Corner of 
A Bui ld ing, --16-86, 1100 

PESTICIDES AND PCB's - PRIORITY POLLUTANT ANALYSIS 

Compound 

a l d r i n 
a-BHC 
S-BHC 
T-BHC ( l indane) 
6-BHC 
chlordane 
4,4'-DDT 
4,4'-DDE 
4,4'-DDD 
d i e l d r i n 
a-endosulfan 
B-endosulfan 
endosulfan s u l f a t e 
endr in 

Concentrat ion , 
(opm) 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND. 
ND 
ND 
ND 
ND 
ND 

Compound 

endr in aldehyde 
heptachlor 
heptachlor epoxide 
PCB-(Aroclor)-1242 
PCB-(Aroclor)-1254 
PCB-(Aroclor)-1221 
PCB-(Aroclor)-1232 
PCB-(Aroclor)-1248 
r : B - ( A r o c l o r ) - : 2 6 0 
f :B - (A roc lo r ) - 1016 
toxaphene 

Concentrat ion 
(ppm) 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

Remarks: ND = Not detected at a level of 1.0 ppm (parts per m i l l i o n ) . 

Swom to and subscribed beiore me this, 
eery 01 May, IQRB 

?3rff 

M:,L<cm.masionexpires July 23 1989 

Notary Public 7 

'yTTgO x^;^. 
Approved iT Laboratory Manager 
Title 

I"[J|^ Accredited by the A.mencan Asscciotion tor Laboratory Accreditation m the chemical 



sa INTERNATIONAL 
TECHNOLOGY 
CORPORATION 

ANALYTICAL 
SERVICES 

5815 MiddleDrook Pine • Knoxville. Tennessee 37921 • 615-588-6401 

CERTIFICATE OF ANALYSIS 

TO: IT Corporation 
A H N : Cliff Vaughan 
312 Directors Drive 
Knoxville, TN 37923 

DATE REPORTED: 
PROJECT CODE: 

ORDER NUMBER 
PAGE, 

May 23, 1986 
ITEK 22215 
TN Contract FA-1353 
14 n r 38 
Job #409398.01.71.89 

Sanple Descript ion: Field #3, Carr ier Air Conditioning, Sp i l l Area 60 f t . from Corner of 
A bu i ld ing, 4-16-86, 1100 

VOLATILE ORGANIC PRIORITY POLLUTANT ANALYSIS 

Conpound 

acrolein 
ac r y l on i t r i l e 
benzene 
bromodi chloromethane 
bromoform 
bromomethane 
carbon tet rachlor ide 
chlorobenzene 
chloroethane . 
2-chloroethylvinyl ether 
chloroform 
chloromethane 
dibromochloromethane 
1,1-dichloroethane 
1,2-dichloroethane 

Concentration 
(ppb) 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

Conpound 

1,1-dichloroethene 
trans-1,2-dichloroethene 
1,2-dichloropropane 
cis-1,3-dichloropropene 
trans-l,3-dichloropropene 
ethyl benzene 
methylene chloride 
1,1,2,2-tetrachloroethane 
tetrachloroethene 
toluene 
1,1,1-tr ichloroethane 
1,1,2-trichloroethane 
tr ichloroethene 
vinyl chloride 

Concentration 
(ppb) 

ND 
10. 
ND 
ND 
ND 
ND 
12. 
ND 
ND 

<10. 
ND 
ND 
95. 
ND 

Remarks: ND 
<10. 

Not detected. 
Detected but at a level ..less...than "the._quantltation l i m i t . (Numerical value 
is the quant i tat ion l i m i t . ) : 

Swom to and subscribed beiore me this. 
dayol May, IQSfi 

?3rri 

Mv commission expires J u l y 23. 1989 
^ ^ . ^y-^-

fJOMJt/'. 
Notary Public 

\ L ^ 
Approved w Laboratory Manager 
Title 

r j j l ^ Accredited by the A.-nencan Association lor Laboratory Accrediiation in the chemical 



sa INTERNATIONAL 
TECHNOLOGY 
CORPORATION 

^ 

ANALYTICAL 
SERVICES 

5815 MiddleDrook Pike • Knoxville. Tennessee 37921 • 615'588-6401 

CERTIFICATE OF ANALYSIS 

TO: IT Corporation 
ATTN: Cliff Vaughan 
312 Directors Drive 
Knoxville, TN 37923 

DATE REPORTED 
PROJECT CODE: 

ORDER NUMBER: 
PAGE, 

Sample Descript ion: Field #4, Carr ier Air Conditioning, Sp i l l 
B ldg. , 4-16-86, 1115 

May 23, 1986 
ITEK 22215 
TN Contract FA-1353 

-L5_OF_3B_ 
Job #409398.01.71.89 
Area 50 yds. N. of Finning 

[TRACTABLE ORGANIC PRIORITY POLLUTANT ANALYSIS 

Concentration 
(ppm 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

Compound 

3,3'-dichlorobenzidine ** 
diethyl phthalate 
dimethyl phthalate 
2,4-dini trotoluene 
2,5-dini trotoluene 
di-n-octylphthalate 
1,2-diphenylhydrazine^ 
fluoranthene 
fluorene 
hexachlorobenzene 
hexachlorobutadiene 
hexachlorocyclopentadiene 
hexachloroethane 
indeno(1,2,3-cd)pyrene 
isophorone 
naphthalene 
nitrobenzene 
N-nit rosodi methy1 ami ne 
N-nitrosodi-n-propylamine 
N-nitrosodiphenyl amine^ 
phenanthrene 
pyrene 
1,2,4-trichlorobenzene 

Concentration 
(ppm) 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND . 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

Compound 

acenaphthene 
acenaphthylene 
anthracene 
benzidine * 
benzo(a)anthracene 
benzo(b)fluoranthene 
benzo(k)fluoranthene 
benzo(a)pyrene 
benzo(g,h,i )perylene 
benzyl butyl, phthalate 
bis (2-chloroethoxy)methane 
bis(2-chloroethyl)ether 
bis(2-chloroisopropyl)ether 
bis(2-ethylhexyl )phthalate 
4-bromophenyl phenyl ether 
2-chloronaphthalene 
4-chlorophenyl phenyl ether 
chrysene 
di benz o( a, h) anth racene, 
di-n-butylphthalate 
1,2-di chlorobenzene 
1,3-dichlorobenzene 
1,4-dichlorobenzene 

Remarks: 1.0 = Quantitation l i m i t . 
ND = Not detected. 

< = Detected but at a level less than the quant i tat ion l i m i t . 
* = This conponent has a quant i tat ion l im i t f i ve (5) times that l i s t e d . 

* * = This component has a quant i tat ion l im i t two (2) times that l i s t e d . 
^Screened for as Azobenzene ^ Detected as Diphenylamine 

Swom to emd subscribed beiore me lhls___22rd_ 
dayo! May, 1QR6 
My^cmmissionexpires J u l y 23. 1989 Cy.^^i'y. >T • ^y-^-^i-Ly.. 

7 / Notary Public 7 ^ 

^ > 7 c ^ . -
/ijppioveii 1 

Laboratory Manager 
TiUe 

riJBk Accredited by the A-mencan Association lor Laboratory Accreditation in the chemical 



ra INTERNATIONAL 
TECHNOLOGY 
CORPORATION 

ANALYTICAL 
SERVICES 

5815 MiddleDrook Pike • Knoxville Tennessee 37921 • 615-588-6401 

CERTIFICATE OF ANALYSIS 

TO: IT Corporation 
ATTN: Cliff Vaughan 
312 Directors Drive 
Knoxville, TN 37923 

DATE REPORTED 
PROJECT CODE 

ORDER NUMBER 
PAGE 

May 23, 1986 
ITEK 22215 
TN Contract FA-1353 

Ofi-OF 3a_ 
Job #409398.01.71.89 

Samnle Desc-ipti on: F ie ld *4, Carrier Air Conditioning, Sp i l l Area 50 yds. N. of Finning 
'' B ldg. , 4-16-86, 1115 

ACID EXTRACTABLE ORGANIC PRIORITY POLLUTANT ANALYSIS 

Comoound 

4-chloro-3-methylphenol 

2-chlorophenol 

2,4-dichlorophenol 

2,4-dimethylphenol 

2,4-dinitrophenol * 

2-methyl-4,6-dinitrophenoi 

Concentration 
(ppm) 

ND 

ND 

ND 

ND 

ND 

* ND 

Compound 

2-nitrophenol 

4-nitrophenol 

pentachlorophenol 

phenol 

1,4,6-trichlorophenol 

Concentration 
(ppm) 

ND 

ND 

ND 

ND 

ND 

Remarks: 1.0 = Quantitation l i m i t . 
ND = Not detected. 

< = Detected but at a level less than the quant i tat ion l i m i t . 
* = This component has a quant i tat ion . l imit of f i ve (5) times that l i s t e d . 

Miipommjssionexpires iHi i 

v Notary Public 

?^rd Swom to and subscribed beiore me this, 
dayol May, 19B6 
Mi:^ommJssion expires i l i py ? 3 , 1QPQ / J / . , . . ~: i^>^-^.^ey 

fiippTOvea ̂  
Laboratory Manager 

Title 

rOtk Accredited by the Amencan Association tor Laboratory Aoneditation in the chemical 



" ^ 

sa INTERNATIONAL 
TECHNOLOGY 
CORPORATION 

ANALYTICAL 
SERVICES 

5815 MiddleDrook Pike • Knoxville Tennessee 37921 • 615-588-6401 

'c . . . I j , 

' \ \ 'V i^ ' ; 

CERTIFICATE OF ANALYSIS 

TO: IT Corporation 
ATTN: Cliff Vaughan 
312 Directors Drive 
Knoxville. TN 37923 

DATE REPORTED 
PROJECT CODE 

ORDER NUMBER 
PAGE 

May 23, 1986 
ITEK 22215 
TN Contract FA-1353 

-L2_OF 38 
Job #409398.01.71.89 

Sanple Descript ion: Pield #4, Carrier Air Conditioning, Sp i l l Area 50 yds. N. of Finning 
Bldg.. 4-16-86, 1115 

PESTICIDES AND PCB's - PRIORITY POLLUTANT ANALYSIS 

Comoound 

a l d r i n . 
a-BHC 
6-BHC 
•r-BHC ( l indane) 
6-BHC 
chlordane 
4,4'-DDT 
4,4'-DDE 
4,4'-DDD 
d ie ld r in 
a-endosulfan 
B-endosulfan 
endosulfan sul fate 
endrin 

Concentration 
(ppm) 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

Conpound 

endrin aldehyde 
heptachlor 
heptachlor epoxide 
PCB-(Aroclor)-1242 
PCB-(Aroclor)-1254 
PCB-(Aroclor)-1221 
PCB-(Aroclor)-1232 
PCB-(Aroclor)-1248 
PCB-(Aroclo-)-1260 
PCB-(Aroclor)-1016 
toxaphene 

Concentration 
(pom) 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

Remarks: ND = Not detected at a level of 1.0 ppm (parts per m i l l i on ) . 

Swo.m to end subscribed beiore me this, 
dayol May. 1986 

23rd 

:cmmasion expires. Julv 23. 1989 

Notary Public ( J 

Approved 1 
' i j : ^ y f ' >^L. 

Laboratory Manager 
TiUe 

Accredited by the Ajnencan Association lor Laboratory Accreditation in the chemical 93-9-85 



sa INTERNATIONAL 
TECHNOLOGY 
CORPORATION 

^ 

ANALYTICAL 
SERVICES 

5815 Middlebrook Pike • Knoxville, Tennessee 37921 • 615-588-6401 

CERTIFICATE OF ANALYSIS 

TO: IT Corporation 
ATTN: Cliff Vaughan 
312 Directors Drive 
Knoxville, TN 37923 

DATE REPORTED 
PROJECT CODE 

ORDER NUMBER 
PAGE 

May 23 , 1986 
ITEK 22215 
TN Contract FA-1353 

-lfi_0F__-3fi_ 
Job #409398.01.71.89 

Sanple Descript ion: Field #4, Carrier Air Conditioning, Sp i l l Area 50 yds. N. of Finning 
Bldg. , 4-16-86, 1115 

VOLATILE ORGANIC PRIORITY POLLUTANT ANALYSIS 

Compound 

acrolein 
acrylonitrile 
benzene 
bromodi chloromethane 
bromoform 
bromomethane 
carbon tetrachlor ide 
chlorobenzene 
chloroethane 
2-chloroethylvinyl ether 
chloroform 
chloromethane 
dibromochloromethane 
1,1-dichloroethane 
1,2-dichloroethane 

Concentration 
(ppb) 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

<10. 
ND 
ND 
ND 
ND 

Cono ound 

1,1-dichloroethene 
trans-1,2-dichloroethene 
1,2-dichloropropane 
cis-1,3-dichloropropene 
trans-1,3-dichloropropene 
ethyl benzene 
methylene chloride 
1,1,2,2-tetrachloroethane 
tetrachloroethene 
toluene 
1,1,1-trichloroethane 
1,1,2-trichloroethane 
tr ichloroethene 
vinyl chloride 

Concentration 
(ppb) 

ND 
170. 
ND 
ND 
ND 
ND 

<10. 
ND 
ND 
ND 
ND 
ND 
69. 
ND 

Remarks: ND = Not detected. . 
<10. = Detected but at a level-. 3ess.than the.-quantitation, l i .mi t . , 

is the quant i tat ion l i m i t . ) 
.(Nurnericel value 

Swom to and subscribed beiore me this, 
dayol May, 19R6 

23rri 

Mj;.rommissionexpires J u l y ? 3 , 1 0 8 ^ 

•n^/J- )'U7i4<7L^ i^ 
Notary Public 

Approved^ 

Title 

/ ^ ^ ^ ^ • , 

Laboratory Manager 

3«*n? Accredited by the Amencan Associoiion lor Laboratory Accreditation in the chemical 9j-s-es 



sa INTERNATIONAL 
TECHNOLOGY 
CORPORATION 

ANALYTICAL 
SERVICES 

5815 MiddleDrook Pike • Knoxville Tennessee 37921 • 615-588-6401 

CERTIFICATE OF ANALYSIS 

TO: IT Corporation 
ATTN: Cliff Vaughan 
312 Directors Drive 
Knoxville. TN 37923 

DATE REPORTED 
PROJECT CODE 

ORDER NUMBER 
PAGE 

May 23, 1986 
ITEK 22215 
TN Contract FA-
IQ HF 3R 

1353 

Sample Descript ion: Field 
B ldg. , 

Job #409398.01.71.89 
#4 Duplicate, Carrier Air Conditioning, 50 yds. N. of Finning 
4-16-86. 1115 

BASE/NEUTRAL EXTRACTABLE ORGANIC PRIORITY POLLUTANT ANALYSIS 

Compound 

acenaphthene 
acenaphthylene 
anthracene 
benzidine * 
benzo(a)anthracene 
benzo(b)fluoranthene 
benzo(k)fluoranthene 
benzo(a)pyrene 
benzo(g,h,i)perylene 
benzyl butyl phthalate 
bis(2-chloroethoxy)methane 
bis(2-chloroethyl)ether 
bis(2-chloroisopropyl)ether 
bis(2-ethylhexyl )phthalate 
4-bromophenyl phenyl ether 
2-chloronaphthalene 
4-chlorophenyl phenyl ether 
chrysene 
dibenzo(a,h)anthracene 
di-n-butylphthalate 
1,2-di chlorobenzene 
1,3-di ch1orobenzene 
1,4-dichlorobenzene 

Remarks: 

Concentration 
(ppm) 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

Conpound 

3,3'-dichlorobenzidine ** 
diethyl phthalate 
dimethyl phthalate 
2,4-dini t rotoluene 
2,6-dini trotoluene 
di-n-octylphthalate 
1,2-di pheny Ihy draz ine''-
fluoranthene 
fluorene 
hexachlorobenzene 
hexachlorobutadiene 
hexachlorocyclopentadiene 
hexachloroethane 
indeno(1,2,3-cd)pyrene 
isophorone 
naphthalene 
nitrobenzene 
N-nitrosodimet hyl amine 
N-nitrosodi-n-propylamine 
N-nitrosodiphenylamine^ 
phenanthrene 
pyrene 
1,2,4- t r i chlorobenzene 

Concentration 
(ppm) 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

1.0 = Quantitation, l i m i t , 
ND = Not detected. 

< = Detected but at a level less than the quant i tat ion l i m i t . 
* = This conponent has a quant i tat ion l im i t f i ve (5) times that l i s t e d . 

= This component has a quant i tat ion l im i t two (2) times that l i s t e d . 
Screened for as Azobenzene ^ Detected as Diphenylamine 

Swom to end subscribed beiore me thi^ 2 3 rri 

dcryo: May, 1986 / ^ ' v-*=^ "??!?» 
Mycom-missionexpires J u l y 2 3 . 1989 CyJi^-^U-C.- y i . y^^y-^-rC-i..,- ^-

1 

P j Notary Public / / 

Approvesicy 
Laboratory Manager 

Title 

Accredited by the Amencan Association tor Laboratory Accreditation in the chemical 



^ 

sa INTERNATIONAL 
TECHNOLOGY 
CORPORATION 

ANALYTICAL 
SERVICES 

5815 MiddleDrook Pike • Knoxville. Tennessee 37921 • 615-586-6401 

CERTIFICATE OF ANALYSIS 

TO; IT Corporation 
ATTN: Cliff Vaughan 
312 Directors Drive 
Knoxville, TN 37923 

DATE REPORTED: 
PROJECT CODE: 

ORDER NUMBER, 
PAGE. 

Mav 23, 1986 
ITEK 22215 
TN Contract FA-1353 
20 nr 38 
Job #409398.01.71.89 

Sanple Description: Field #4 Duplicate, Carrier Air Conditioning, 50 yds. N. of Finning 
Bloc . , 4-16-86, 1115 

ACID EXTRACTABLE ORGANIC PRIORITY POLLUTANT ANALYSIS 

Compound 

4-chloro-3-methy Iphenol 

2-chlorophenol 

2,4-dichlorophenol 

2,4-dimethylphenol 

2,4-dinitrophenol * 

2-methyl-4,6-dinitrophenoi 

Concentration 
(ppm) 

ND 

ND 

ND 

ND 

ND 

* ND 

Compound 

2-nitrophenol 

4-nitrophenol 

pentachlorophenol 

phenol 

2 ,4,6- t r ich"or ophenol 

Concentration 
(ppm) 

ND 

ND 

ND 

ND 

ND 

Remarks: 1.0 = Quantitation limit. 
ND - Not detected. 
< = Detected but at a level less than the quantitation limit. 
* = This component has a quantitation limit of five (5) times that listed. 

Swom to and subscribed beiore me this. 
dayol May. 1986, 

23rci_ 

Mvccmmissionexpires J u l v 2-i. 1989 

P Notary Public / / 

TCiXCy > ^ > ^ -
Approved*y 

Laboratory Manager 
Title 

rjJIB Accredited b '̂ the A-Tiencan Association ior Lcoororory Accreditation in the chemical 93-9.«5 



^ 

sa INTERNATIONAL 
TECHNOLOGY 
CORPORATION 

ANALYTICAL 
SERVICES 

5815 MiddleDrook Pike • Knoxviiie. Tennessee 37921 • 615 588-6401 ^ 

CERTIFICATE OF ANALYSIS 

TO: IT Corporation 
ATTN: Cliff Vaughan 
312 Directors Drive 
Knoxville, TN 37923 

DATE REPORTED: 
PROJECT CODE: 

ORDER NUMBER: 
PAGE. 

May 23, 1986 
ITEK 22215 
TN Contract FA-1353 

_2LOF 2a_ 
Job #409398.01.71.89 

Sanple Description: Field *4 Duplicate, Carrier Air Conditioning, 50 yds. N. of Finning 
Blag. , 4-16-86, 1115 

PESTICIDES AND PCB's - PRIORITY POLLUTANT ANALYSIS 

Conpound 

a l d r i n 
a-BHC 
6-BHC 
Y-BHC ( l indane) 
6-BHC 
chlordane 
4,4'-DDT 
4,4'-DDE 
4,4'-DDD 
d i e l d r i n 
a-endosulfan 
e-endosulfan 
endosulfan s u l f a t e 
endr in 

Concentrat ion 
(pom) 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

Comoound 

endr in aldehyde 
heptachlor 
heptachlor epoxide 
PCB-(Aroclor)-1242 
PCB-(Aroclor)-1254 
PCB-(Aroclor)-1221 
PCB-(Aroclor)-1232 
PCB-(Aroclor)-1248 
PCB-(Aroclor)-1260 
PCB-(Aroclor) - ;016 
toxaphene 

Concentrat ion 
(ppm) 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

Remarks: ND = Not detected at a level of 1.0 ppm (parts per m i l l i on ) . 

Swo.m 10 tznti subscribed beiore me this. 
cayoi ; May, 1986 

?3rd 

My commission expires J u l v 2 3 . 1989 ^ ^ 9J^>Z rL^^-ic,^ / 

Notary Public f y 

Approved ^ 
Laboratory Manager 

Titie 

njBfc Accredited by Ihe A.-nenccn Association tor Laboratory Accreditation in the chemical 



sa INTERNATIONAL 
TECHNOLOGY 
CORPORATION 

ANALYTICAL 
SERVICES 

5815 MiddleDrook Pike • Knoxville Tennessee 37921 • 615-588-6401 

o * * 1 

- . - • ^ r ^ J ^ ' 
%. 

CERTIFICATE OF ANALYSIS 

TO: IT Corporation 
ATTN: Cliff Vaughan 
312 Directors Drive 
Knoxville, TN 37923 

DATE REPORTED 
PROJECT CODE: 

ORDER NUMBER: 
PAGE. 

May 23, 1986 
ITEK 22215 
TN Contract FA-1353 
? ? OF 3R 

Job #409398.01.71.89 

Samplo D e s c r i p t i o n : F i e l d #4 Dup l i ca te , Ca r r i e r A i r Cond i t i on ing , 50 yds . N. of Finning 
D I O Q . , i - io-86. - 1115 

VOLATILE ORGANIC PRIORITY POLLUTANT ANALYSIS 

Compound 

acrolein 
acrylonitrile 
benzene 
bromodichloromethane 
bromoform 
bromomethane 
carbon tet rachlor ide 
chlorobenzene 
chloroethane 
2-chloroethylvinyl ether 
chloroform 
chloromethane 
di bromochloromethane 
1,1-dichloroethane 
1,2-dichloroethane 

Concentration 
(ppb) 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

<10. 
ND 
ND 
ND 
ND 

Compound 

1,1-dichloroethene 
trans-1,2-dichloroethene 
1,2-dichloropropane 
cis-1,3-dichloropropene 
trans-1,3-dichloropropene 
ethyl benzene 
methylene chloride 
1,1,2,2-tet ra chloroethane 
tetrachloroetriene 
toluene 
1,1,1-trichloroethane 
1,1,2-trichloroethane 
tr ichloroethene 
vinyl chloride 

Concentration 
(ppb) 

ND 
53. 
ND 
ND 
ND 
ND 
32. 
ND 
KD • 
18. 
ND 
ND 

300. 
ND 

Remarks: ND = Not de tec ted . 
<10. = Detected but at a l e v e l less than the. q u a n t i t a t i o n l im i t . . ,_ (Numerical value 

is the quantitation l im i t . ) 

Swom to and subscribed beiore me this, 
dayo: May, IQRf; 

?3rri 

My cc.m-mission e-xpi-!ei J u l y 2 3 , 1989 

vnjJ' yyi/^yu/J^Lu^AiP 
NotoTi' Public 

Approved^ 
'/--.y^Ji^ 

Laboratory Manager 

Title 

njB^ Accredited by the Amencan Association tor Laboratory Accreditation m the chemical 93-9-85 



~^ 

sa I N T E R N A T I O N A L 
T E C H N O L O G Y 
C O R P O R A T I O N 

ANALYTICAL 
SERVICES 

5815 Middlebrook Pike • Knoxville. Tennessee 37921 • 6i 6- 588-6401 
HJi^j~ 

CERTIFICATE OF ANALYSIS 

TO: IT Corporation 
ATTN: Cliff Vaughan 
312 Directors Drive 
Knoxville. TN 37923 

DATE REPORTED 
PROJECT CODE 

ORDER NUMBER 
PAGE 

May 23, 1986 
ITEK 22215 
TN Contract FA-
23 nr 38 

1353 

Sanple Descript ion: F ie ld 
Bide. 

Job #409398.01.71.89 
#5, Carrier Air Conditioning, Runoff Area 50 yds. SE of Finning 
4-16-86, 1305 

BASE/NEUTRAL EXTRACTABLE ORGANIC PRIORITY POLLUTANT ANALYSIS 

Conpound 

acenaphthene 
acenaphthylene 
anthracene 
benzidine * 
benzo(a)anthracene 
benzo(b)fluoranthene 
benzo(k)fluoranthene 
benzo(a)pyrene 
benzo(g,h,i)perylene 
benzyl butyl phthalate 
bis(2-chloroethoxy)methane 
bis(2-chloroethyl)ether 
bis (2-T chl oroi sopropyl )ether 
bis(2-ethylhexyl)phthalate 
4-bromophenyl phenyl ether 
2-chloronaphthalene 
4-chlorophenyl phenyl ether 
chrysene 
dibenzo(a,h)anthracene 
di-n-butylphthalate 
1,2-di chlorobenzene 
1,3-di chlorobenzene 
1,4-dichlorobenzene 

Concentration 
(ppm) 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

Compound 

3,3'-dichlorobenzidine ** 
diethyl phthalate 
dimethyl phthalate 
2,4-dini trotoluene 
2,6-dini t rotoluene 
di-n-octylphthalate 
1,2-diphenylhydrazine^ 
fluoranthene 
fluorene 
hexachlorobenzene 
hexachlorobutadiene 
hexachlorocyclopent?diene 
hexachloroethane 
indeno(1,2,3-cd)pyrene 
isophorone 
naphthalene 
nitrobenzene 
N-nitrosodimethylamine 
N-nitrosodi-n-propylamine 
N-nitrosodiphenylamine^ 
phenanthrene 
pyrene 
1,2,4-trichlorobenzene 

Concentration 
(ppm) 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

Remarks: 1.0 = Quantitation l i m i t . 
ND = Not detected. 

< = Detected but at a level less than the quant i tat ion l i m i t . 
* = This component has a quant i tat ion l im i t f ive (5) times that 

= This conponent has a quant i tat ion l im i t two (2) times that 
1 

l i s ted , 
l i s t ed . 

Screened for as Azobenzene 
Swom to and subscribed beiore me thtt 23r r i 
dayol May.. 1.9Q3. 
My commission expires 

Detected as Diphenylamine 

Julv 23. 1989 

^(/ Notary Public / / 

^ . > ^ - ^ ^ 
Approved »iy 

Laboratory Manager 
Title 

Accredited by the Amencan Association tor Laboratory Accreditation in ttie chemical 93-9-6S 



~^ 

sa INTERNATIONAL 
TECHNOLOGY 
CORPORATION 

ANALYTICAL 
SERVICES 

5815 Middlebrook Pike • KnoxvHie. Tennessee 37921 • 615-588-6401 

\ - - j r r i-« ,--

CERTIFICATE OF ANALYSIS 

TO: IT Corporation 
ATTN: C l i f f Vaughan 
312 Directors Drive 
Knoxvi l le, TN 37923 

DATE REPORTED May 23, 1986 
PROJECT CODE: ITEK 22215 

ORDERNUMBER: TN Contract FA-1353 
PAGE__25_ OF 38 

Job #409398.01.71.89 

Sairple Descript ion: Field #5, Carr ier Air Conditioning, Runoff Area 50 yds. SE of Finning 
Blog., 4-16-86, 1305 

ACID EXTRACTABLE ORGANIC PRIORITY POLLUTANT ANALYSIS 

Conpound 

4-chloro-3-methy Iphenol 

2-chlorophenol 

2,4-dichlorophenol 

2,4-dimethylphenol 

2,4-dinitrophenol * 

2-methyl-4,6-dinitropher ol 

Concentration 
(pom) 

ND 

ND 

ND 

ND 

ND 

* ND 

Conpound 

2-nitrophenol 

4-nitrophenol 

pentachlorophenol 

phenol 

2,4,5-t r ichlor :phenol 

Concentration 
(ppm) 

ND 

ND 

ND 

ND 

ND 

Remarks: 1.0 = Quantitation limit. 
ND = Not detected. 
< * Detected but at a level less than the quantitation limit. 
* = This conponent has a quantitation limit of five (5) times that listed. 

Swcm to and subscribed beiore me this. 
dayol —. May. 1986 . . . . 

23rri 

Mycc.mmjssionexpires J u l y 2 3 . 1989 

• Q A U ^ m d / K Z!^.^ 
Notary F>ublic 

1 ^ 

^ ^ . - j f ^ ^ . L<^y 
Approved 'oy 

Laboratory Manager 

Title 

, n j l ^ Accredited by the Amencan Asscciotion tor Laborotory Accreditotion in the chemical 
• • •• • • - - . - - . - — . — • , - - : - . . . , . 5 — . * . _ . i — o - i - t o - ^ T ^ ^ . . . . , . . « ^ ^ ^ 

93-9-85 

file:///--jr


03 INTERNATIONAL 
TECHNOLOGY 
CORPORATION 

ANALYTICAL 
SERVICES 

5815 MiddleDrook Pike • Knoxville. Tennessee 37921 • 615-586-6401 •-v 

CERTIFICATE OF ANALYSIS 

TO: IT Corporation 
ATTN: Cliff Vaughan 
312 Directors Drive 
Knoxville, TN 37923 

DATE REPORTED. 
PROJECT CODE: 

ORDER NUMBER: 
PAGE. 

May 23, 1986 
ITEK 22215 
TN Contract FA-1353 

.,25_OF__3a_ 
Job #409398.01.71.89 

Sample D e s c r i p t i o n : F i e l d #5, C a r r i e r A i r Cond i t i on ing , Runoff Area 5 0 y d s . SE of Finning 
Blag., 4-16-86, 1305 

PESTICIDES AND PCB's - PRIORITY POLLUTANT ANALYSIS 

Compound 

a l d r i n 
o-BHC 
6-BHC 
•r-BHC ( l indane) 
6-BHC 
chlordane 
4,4'-DDT 
4,4'-DDE 
4.4'-ODD 
d i e l d r i n 
a-endosulfan 
6-endosulfan 
endosulfan s u l f a t e 
endr in 

Concentrat ion 
(ppm) 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

Comoound 

endr in aldehyde 
heptachlor 
heptachlor epoxide 
PCB-(Aroclor)-1242 
PCB-(Aroclor)-1254 
PCB-(Aroclor)-1221 
PCB-(Aroclor)-1232 
PCB-(Aroclor)-1248 
PCB-(Aroclor)-126C 
PCB-(Aroclor)-1015 
toxaphene 

Concentrat ion 
(ppm) 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

Remarks: ND = Not detected at a level of 1.0 ppm (parts per mil l ion). 

Swom to and subscribed beiore me this. 
day 01 May, 1986 

23 rri 

Myccm.masionexpires J u l y 2 3 . 1989 

Kyj/yiy^yir/>/ 
Notary Public 

^ " ^ . >f^ > ? 
Approved ir^ 

Laboratory Manager 
TiUe 

njUj Accredited by the Amencan Asscciation tor Laboratory Accreditation in the chemical 93-9-85 



sa INTERNATIONAL 
TECHNOLOGY 
CORPORATION 

ANALYTICAL 
SERVICES 

5815 MiddleDrook Pike • Knoxville.Tennessee 37921 • 6 : 5 588-6401 
^'ij.:i^^J-

CERTIFICATE OF ANALYSIS 

TO: IT Corporation 
ATTN: Cliff Vaughan 
312 Directors Drive 
Knoxville, TN 37923 

DATE REPORTED, 
PROJECT CODE: 

ORDER NUMBER: 
PAGE, 

May 23, 1986 
ITEK 22215 
TN Contract FA-1353 
26 n F 38 

Job #409398.01.71.89 

Sc'Tple Description: Field #5, Carrier Air Conditioning, Runoff Area 50 yds. SE of Finning 
Blag. , 4-16-85, 1305 

VOLATILE ORGANIC PRIORITY POLLUTANT ANALYSIS 

Comoound 

acrolein 
ac r y l on i t r i l e 
benzene 
bromodi chl oromethane 
bromoform 
bromomethane 
carbon tet rachlor ide 
cnlorobenzene 
chloroethane 
2-chloroethylvinyl ether 
chloroform 
chloromethane 
dibromochloromethane 
1,1-dichloroethane 
1,2-dichloroethane 

Concentration 
(ppb) 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

Conpound 

1,1-dichloroethene 
trans-1,2-dichloroethene 
1,2-dichloropropane 
cis-1,3-dichloropropene 
trans-l,3-dichloropropene 
ethyl benzene 
methylene chloride 
1,1,2,2-tetrachloroethane 
tetrachloroethene 
toluene 
1,1,1-tr ichloroethane 
1,1,2-tr ichloroethane 
tr ichloroethene 
vinyl chloride 

Concentration 
(pob) 

ND 
ND 
ND 
ND 
ND 
ND 

100. 
ND 
:;D 

<1C.. 
ND 
ND 
ND 
ND 

Remarks: ND = Not detected. 
<10. = Detected but at a level less.than the quant i tat ion l im i t . 

is the quant i tat ion l i m i t . ) 
(Numerical value 

Swom to and subscribed beiore me this, 
day o: May, 1986 

23rd 

My commission exDires J u i v Z 3 . 1969 

P Notary Public ^ 

hppmveti^p^ 
g ^ ^ , y^:^^ ' - l y 

Laboratory Manager 
Title 

, rjJB^ Accrediied by the Amencan Association tor Laboratory Accrediiation in the chemical 



sa INTERNATIONAL 
TECHNOLOGY 
CORPORATION 

- ^ 

ANALYTICAL 
SERVICES 

5815 MiddleDrook Pike • Knoxville Tennessee 37921 • 615-588-6401 
•.,^ilL// 

CERTIFICATE OF ANALYSIS 

TO; IT Corporation 
ATTN: Cliff Vaughan 
312 Directors Drive 
Knoxville, TN 37923 

DATE REPORTED: 
PROJECT CODE: 

ORDER NUMBER: 
PAGE-

May 23, 1986 
ITEK 22215 
TN Contract FA-1353 
27 np 38 

Sanple Description: 
Job #409398.01.71.89 

Field #6, Carr ier Air Conditioning, Runoff Area 100 yds. SE of Finning 
Bide. , 4-16-86, 1330 

Compound 

acenaphthene 
acenaphthylene 
anthracene 
benzidine * 
benzo(a)anthracene 
benzo(b)fluoranthene 
benzo(k)fluoranthene 
benzo(a)pyrene-
benzo(g,h,i)perylene 
benzyl butyl phthalate 
bis(2-chloroethoxy)methane 
bis(2-cnloroethyl)ether 
bis(2-chloroisopropyl)ether 
bis(2-ethylhexyl )phthalate 
4-bromophenyl phenyl ether 
2-chloronaphthalene 
4-chlorophenyl phenyl ether 
chrysene 
dibenzo(a,h)anthracene 
di-n-butylphthalate 
1,2-dichlorobenzene 
1,3-di ch1orobenzene 
1,4-dichlorobenzene 

(TRACTABLE ORGANIC PRIORITY POLLUTANT ANALYSIS 

Concentration 
(ppm) 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
NO 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

Conpound 

3,3'-dichlorobenzidine ** 
diethyl phthalate 
dimethyl phthalate 
2,4-dini t rotoluene 
2,6-dini t rotoluene 
di-n-octylphthalate 
1,2-diphenyIhydrazine^ 
fluoranthene 
fluorene 
hexachlorobenzene 
hexachlorobutadiene 
hexachlorocyclopentadiene 
hexachloroethane 
indeno(1,2,3-cd)pyrene 
isophorone 
naphthalene 
nitrobenzene 
N-nitrosodimethylamine 
N-ni t ros odi-n-p ropy1 ami ne 
N-nitrosodiphenyl amine^ 
phenanthrene 
pyrene 
1,2,4-trichlorobenzene 

Concentration 
(ppm) 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

Remarks: 1.0 
ND 

< 
* 

1 

Quantitation l i m i t . 
Not detected. 
Detected but at a level less than the quant i tat ion l i m i t . 
This component has a quant i tat ion l im i t f i ve (5) times that l i s t ed . 
This conponent has a quant i tat ion l im i t two (2) times that l i s t e d . 

Screened for as Azobenzene ^ Detected as Diphenylamine 
Swom to and subscribed beiore me thu 2 3 rri 
dayol May, 1986 
Mvccmmjssionexpires J u l v 2 3 . >989 L-^-^^yf^y.̂ ^ J'JtUj.y. 

Cj/i^yJ-fUg^^/ 
J Notary Public 

Approved^ 
Laboratory Manager 

Title 

Accrediied by the Ajnencan Association lor Laboratory Accreditotion in the chenucal 



sa INTERNATIONAL 
TECHNOLOGY 
CORPORATION 

ANALYTICAL 
SERVICES i.,. 

5815 MiddleDrook Pike • Knoxville Tennessee 37921 •615-588-6401 
.'., ^ Lj l ' -
J-irsi'-^''^ 

CERTIFICATE OF ANALYSIS 

TO: IT Corporation 
A H N : Cliff Vaughan 
312 Directors Drive 
Knoxville, TN 37923 

DATE REPORTED' 
PROJECT CODE. 

ORDER NUMBER: 
PAGE. 

May 23, 1986 
ITEK 22215 
TN Contract FA-1353 
28 n r 38 
Job #409398.01.71.89 

Sample Desc r i p t i on : F i e l d #6, Ca r r i e r A i r Cond i t i on ing , Runoff Area 100 yds. SE of F inn ing 
B l d g . , 4- :6-&D, 1330 

ACID EXTRACTABLE ORGANIC PRIORITY POLLUTANT ANALYSIS 

Compound 

4-chloro-3-methy Iphenol 

2-chlorophenol 

2,4-dichlorophenol 

2,4-dimethylphenol 

2,4-dinitrophenol * 

2-methyl-4,6-dinitrophenoi 

Cor 

* 

centrat ion 
(ppm) 

ND 

NO 

ND 

ND 

ND 

ND 

Compound 

2-nitrophenol 

4-nitrophenol 

pentachlorophenol 

phenol 

2,4,6-tr ichlorophenol 

Concentration 
(ppm) 

ND 

ND 

ND 

ND 

ND 

Remarks: 1.0 
ND 

< 

Quan t i t a t i on l i m i t . 
Not de tec ted . 
Detected but at a leve l less than the q u a n t i t a t i o n l i m i t . 
This component has a q u a n t i t a t i o n . l im i t of f i v e (5) times tha t l i s t e d . 

Swom to and siibscribed beiore me this, 
oayol May, 1986 

23 rd 

My corrjnission expires Ju Tv 2 3 . _1989 

c i Notary Public [ J 

hfipKNeSa^ 
z i<^ : ^ > ^ ^ 

Laboratory Manager 
TiUe 

Accredited by the A.-nencan Asscciation lor Laboratory Accreditation in the cherrucol 



" ^ 

sa INTERNATIONAL 
TECHNOLOGY 
CORPORATION 

ANALYTICAL 
SERVICES 

581 5 MiOdieDrooK Pme • Knoxville Tennessee 3792T • 61 5-.586-6401 ^^u*^J^ 

CERTIFICATE OF ANALYSIS 

TO: IT Corporation 
ATTN: Cliff Vaughan 
312 Directors Drive 
Knoxville, TN 37923 

DATE REPORTED 
PROJECT CODE 

ORDER NUMBER 
PAGE 

May 23, 1986 
ITEK 22215 
TN Contract FA-1353 
29 OF 38 
Job #409398.01.71.89 

Sanple Description: '^ield #6, Carrier Air Conditioning. Runoff Area 100 yds. SE of Finning 
Bldg. , 4-16-86, 1330 

PESTICIDES AND PCB's - PRIORITY POLLUTANT ANALYSIS 

Conpound 

a ldr in 
a-BHC 
6-BHC 
Y-BHC (lindane) 
6-BHC 
chlordane 
4,4*-DDT 
4,4'-DDE 
4,4'-DDD 
d ie ld r in 
a-endosulfan 
6-endosulfan 
endosulfan sul fate 
endrin 

Concentration 
(ppm) 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

Comoound 

endrin aldehyde 
heptachlor 
heptachlor epoxide 
PCB-(Aroclor)-1242 
PCB-(Aroclor)-1254 
PCB-(Aroclor)-1221 
PCB-(Aroclor)-1232 
PCB-(Aroclor)-1248 
PCB-fAroclor^-1250 
PCB-(Aroclor)-1016 
toxaphene 

Concentration 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

Remarks: ND - Not detected at a level of 1.0 ppm (parts per m i l l i o n ) . 

Swom to end subscribed beiore me this, 
day o; May, 1986 

23rd 

My comjTJSSion expires J u l y 2 3 . 1989 

7 7 Notary Public P 

J ^ . . ^ -^. ^ - - w t i . 
Approved 1 

Laboratory Manager 
TiUe 

Accrediied b\' the Amencan Asscciaiion tor Laboratory Accreditation in the chemical 93-9-85 



sa INTERNATIONAL 
TECHNOLOGY 
CORPORATION 

^ 

ANALYTICAL 
SERVICES 

5815 MiddleDrook Pike • Knoxville Tennessee 37921 • 615-588-6401 

• • • v . 

' t . . t , . 

CERTIFICATE OF ANALYSIS 

"rO- IT Corporation 
ATTN: Cliff Vaughan 
312 Directors Drive 
Knoxville, TN 37923 

DATE REPORTED 
PROJECT CODE 

ORDER NUMBER 
PAGE 

May 23, 1986 
ITEK 22215 
TN Contract FA-1353 
30 n F 3R 

Job #409398.01.71.89 

Sanple Description: Field *6, Carrier A i - Conditioning, Runoff Area 100 yds. SE of Finning 
Bldg. , i-16-&6, 1330 

VOLATILE ORGANIC PRIORITY POLLUTANT ANALYSIS 

Compound 

acrolein 
ac ry lon i t r i le 
benzene 
bromodi chl oromethane 
bromoform 
bromomethane 
carbon tet rachlor ide 
cnlorobenzene 
chloroethane 
2-chloroethylvinyl ether 
chloroform 
chloromethane 
di bromoch1oromethane 
1,1-dichloroethane 
1,2-dichloroethane 

Concentration 
(ppb) 

ND 
ND 
ND 
NO 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
NO 
ND 
ND 

Compound 

1,1-dichloroethene 
trans-1,2-dichloroethene 
1,2-dichloropropane 
cis-1,3-dichloropropene 
trans-1,3-dichl oropropene 
ethyl benzene 
methylene chloride 
1,1,2,2-tet rach lo-oethane 
tetrachloroethene 
toluene 
1,1,1-trichloroethane 
1,1,2-trichloroethane 
tr ichloroethene 
vinyl chloride 

Concentration 
(ppb) 

ND 
ND 
ND 
ND 
ND 
ND 
75. 
ND 
ND 

<10. 
ND 
ND 
ND 
ND 

Remarks: ND = Not detected. . 
<10. = Detected but at a level .-less, than the^quant.itation l imi t . . , (Numerical value 

is the quant i tat ion l i m i t . ) 

Swom to and stibscrtbed beiore me this, 
dayol ^^?^'. 1QR6 

23rd 

My comm.iSSion expires . l | i ly ?3 ^ 1QRQ 

( J Notary Public / ^ ~ 

^ - . . yJ^y^.. 
Approvei !6<% 

' •^^-^- f r 

Laboratorv Manaaer 
Title 

V^tk Accredited by the Amencan Associotion tor Laboroiory Accreditotion in the chemical 



sa I N T E R N A T I O N A L 
T E C H N O L O G Y 
C O R P O R A T I O N 

ANALYTICAL 
SERVICES 

5815 Miadiebrook PiKe • Knoxville Tennessee 37921 • 6i 5 588-6401 

I - * t : : - n . * • ' 

^ - . .^V-ILy/ 

CERTIFICATE OF ANALYSIS 

TO: IT Corporation 
ATTN: Cliff Vaughan 
312 Directors Drive 
Knoxville, TN 37923 

DATE REPORTED: 
PROJECT CODE' 

ORDER NUMBER: 
PAGE. 

May 23, 1986 
ITEK 22215 
TN Contract FA-
31 OF 38 

•1353 

Sample Description: 
Job #409398.01.71.89 

Field #7, Carrier Air Conditioning. Composite from N-S Transect 
Near Lagoon, 4-16-86, 1500 

BASE/NEUTRAL EXTRACTABLE ORGANIC PRIORITY POLLUTANT ANALYSIS 

C o n p o u n d 

acenaphthene 
acenaphthylene 
anthracene 
benzidine * 
benzo(a)anthracene 
benzo(b)fluoranthene 
benzo(k)fluoranthene . 
benzo(a)pyrene 
benzo(g,h,i)perylene 
benzyl butyl phthalate 
bis(2-chloroethoxy )methane 
bis(2-chloroethyl)ether 
bis(2-chloroisopropyl)ether 
bis(2-ethylhexyl )phthalate 
4-bromophenyl phenyl ether 
2-chloronaphthalene 
4-chlorophenyl phenyl ether 
chrysene 
dibenzo(a,h)anthracene 
di-n-butylphthalate 
1,2-di chlorobenzene 
1,3-di chlorobenzene 
1,4-dichlorobenzene -

Concentration 
(ppm) 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

J 

C o n p o u n d 

3,3' -di ch 1 orobenz i di ne 
diethyl phthalate 
dimethyl phthalate 
2,4-dini trotoluene 
2,6-dini trotoluene 
di-n-octylphthalate 
1,2-di pheny Ihy draz i ne'' 
fluoranthene 
fluorene 
hexachlorobenzene 
hexachlorobutadiene 
rexachlorocyclopentadiene 
nexachloroetnane 
indeno(1,2,3-cd)pyrene 
isophorone 
naphthalene 
nitrobenzene 
N-nitrosodimethylamine 
N-nitrosodi-n-propylamine 
N-nitrosodiphenylamine^ 
phenanthrene 
pyrene 
1,2,4-trichlorobenzene 

Concentration 
(ppm) 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
KD 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

R e m a r k s ; 1 .0 
ND 

< 
* 

= Quantitation l i m i t . 
= Not detected. 
= Detected but at a level less than the quanti tat ion l i m i t . 

This component has a quant i tat ion l im i t f i ve (5) times that l i s t e d . 
* * = This conponent has a quantisation l im i t two (2) times that l i s t e d . 
^ Screened for as Azobenzene ^ Detected as Diphenylamine 

Swom to and subscribed beiore me ihn / '^rri 

«i°yoi May. 1986 ^ y ^ - = ^ s ^ . 
My com-mission expires J u l y 2 3 . 1989 

17 Notary Public / ^ 

cy^ClCy 

. £ y ^ L - ^ 

Approved By 
Laboratory Manager 

Title 

Accredited bv the Ajnenccn Association lor Loborotory Accrediiation in t.he chemical 



sa INTERNATIONAL 
TECHNOLOGY-
CORPORATION 

ANALYTICAL 
SERVICES 

5815 Middlebrook Pine • Knoxviiie. Tennessee 37921 • 615-588-6401 

t . . 

CERTIFICATE OF ANALYSIS 

TO: IT Corporation 
ATTN: Cliff Vaughan 
312 Directors Drive 
Knoxville, TN 37923 

DATE REPORTED 
PROJECT CODE: 

ORDER NUMBER: 
PAGE. 

May 23, 1986 
ITEK 22215 
TN Contract FA-1353 
3? nF 38 
Job #409398.01.71.89 

Sample Description: Field 1̂ 7, Carrier Air Conditioning, Composite from N-S Transect 
Near Lagoon, i-16-86, 1500 

ACID EXTRACTABLE ORGANIC PRIORITY POLLUTANT ANALYSIS 

Compound 

4-chl oro-3-methyIphenol 

2-chlorophenol 

2,4-dichlorophenol 

2,4-dimethylphenol 

2,4-dinitrophenol * 

2-methyl-4,6-dinitrophenol 

Concentration 
(ppm) 

ND 

ND 

ND 

ND 

KD 

* ND 

Conpound 

2-nitrophenol 

4-nitrophenol 

pentachlorophenol 

phenol 

2,4,6-tr ichlorophenol 

Concentration 
(ppm) 

ND 

ND 

ND 

ND 

KD 

Remarks: 1.0 
ND 

< 

Quantitation l i m i t . 
Not detected. 
Detected but at a level less than the quant i tat ion l i m i t . 
This conponent has a quant i tat ion l.imit of f i ve (5) times that l i s t ed . 

Swom to end subscribed beiore me this, 
cay 01 Way^ 1QR6 

23rd 

MiLComjnissionexpires J u l y 2 3 , 1 9 8 ° 

Notary Public P 

^ . / ^ > ^ 
Approved*y 

< < r ^ ^ ^ 

Laboratory Manager 
TiUe 

^ • t y i i n ? ^ Accredited by the Amencan Association tor Laboratory Accreditation in the chemical 93-9-85 



sa INTERNATIONAL 
TECHNOLOGY 
CORPORATION 

ANALYTICAL 
SERVICES 

5815 MiddleDrook Pike • Knoxviiie. Tennessee 37921 • 615-586-6401 

^ - ^ • : • ^ • ^ ' ' • ' 

CERTIFICATE OF ANALYSIS 

TO: IT Corporation 
ATTN: Cliff Vaughan 
312 Directors Drive 
Knoxville, TN 37923 

DATE REPORTED 
PROJECT CODE 

ORDER NUMBER: 
PAGE. 

May 23, 1985 
ITEK 22215 
TN Contract FA-1353 
33 n F 3R 

Job #409398.01.71.89 

Sanple Desc r i p t i on : F i e l d #7, C a r r i e r A i r Cond i t i on ing , Conposite from N-S Transect 
Near Lagoon, - -16-S6 , 1500 

PESTICIDES AND PCB's - PRIORITY POLLUTANT ANALYSIS 

Conpound 

a ldr in 
a-BHC 
6-BHC 
7-BHC (lindane) 
6-BHC 
chlordane 
4,4'-DDT 
4,4'-DDE 
4,4'-DDD 
d ie ld r in 
a-endosulfan 
6-endosulfan 
endosulfan sul fate 
endrin 

Concentration 
(ppm) 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

Compound 

endrin aldehyde 
heptachlor 
heptachlor epoxide 
PCB-(Aroclor)-1242 
PCB-(Aroclor)-1254 
PCB-(Aroclor)-1221 
PCB-(Aroclor)-1232 
PCB-(Aroclor)-1248 
P:B-(Aroclor)-1260 
P:B-(Aroclor)-1016 
toxaphene 

Concentration 
(ppm) 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

Remarks: ND = Not detected at a level of 1.0 ppm (parts per m i l l i o n ) . 

Swom to end subscribed beiore me this, 
dayo; May, 1986 

23rri 

My ccmmission expires J u l y 2 3 . 1989 

9 ^yiuJ-)9lj?y4LrLA^ C k ^ / A ^ 
Notary Public 7 7 

Approved by 
... ;f^;y. %^'-^£/ '_ y 

Laboratory Manager 
Title 

Accredited by the A-menccn Asscciotion lor Laborctory Accreditotion in the chemical 



sa INTERNATIONAL 
TECHNOLOGY 
CORPORATION 

ANALYTICAL 
SERVICES 

58.15 MiddleDrook Pike • Knoxviiie Tennessee 37921 • 6i 5- 588-6401 
^ ^ ^ . ^ 

^^:s^ l ' 

CERTIFICATE OF ANALYSIS 

TO: IT Corporation 
ATTN: Cliff Vaughan 
312 Directors Drive 
Knoxville. TN 37923 

DATE REPORTED 
PROJECT CODE, 

ORDER NUMBER 
PAGE, 

May 23, 1986 
ITEK 22215 
TN Contract FA-1353 
-34 n F 38 

Job #409398.01.71.89 

Sample Descriot ion: Field #7, Carrier Air Conditioning, Conposite from N-S Transect 
Near Lagoon, 4-16-86, 1500 

VOLATILE ORGANIC PRIORITY POLLUTANT ANALYSIS 

Compound 

acrolein 
ac ry lon i t r i le 
benzene 
bromodi chloromethane 
bromoform 
bromomethane 
carbon tet rachlor ide 
chlorobenzene 
chloroethane 
2-chloroethylvinyl ether 
chloroform 
chloromethane 
d i b romoch1o romet hane 
1,1-dichloroethane 
1,2-dichloroethane 

Concentration 
(ppb) 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

Compound 

1,1-dichloroethene 
trans-1,2-dichloroethene 
1,2-dichloropropane 
cis-1,3-dichloropropene 
trans-1,3-dichloropropene 
ethyl benzene 
methylene chloride 
1,1,2,2-tetrachloroethane 
tetracnloroethene 
toluene 
1,1,1-trichloroethane 
1,1,2-trichloroethane 
trichloroethene 
vinyl chloride 

Concentration 
(ppb) 

ND 
ND 
ND 
ND 
ND 
ND 
78. 
ND 
ND 

<10. 
ND 
ND 
ND 
ND 

Remarks: ND = Not detected, 
<10. = Oetected.but at a level less..than the_quantitat1on limit. 

is the quantitation l imi t . ) 
(Numerical value 

Swom to end subscribed beiore me this, 
aayol May, 1986 

23rri 

My ccmmission expires J u l v Z^ , 1989 

( 7 Notary Public / / 

Approved by 
<^C^ > f 1 ^ ^ ^ rCf^-tsL-yy 

Laboratory Manager 
TiUe 

rUI^ Accredited by the Amencan Association lor Laboratory /Accreditotion in the chemica) 



sa INTERNATIONAL 
TECHNOLOGY 
CORPORATION 

ANALYTICAL 
SERVICES 

5815 MiddleDrook Pike • Knoxville Tennessee 37921 • 615- 588-6401 

r , • • * -

;•--': ri-=̂ -.'--" 
-. . ^ - J J I ' : 

CERTIFICATE OF ANALYSIS 

TO: IT Corporation 
ATTN: C l i f f Vaughan 
312 Directors Drive 
Knoxvi l le, TN 37923 

DATE REPORTED. 
PROJECT CODE: 

ORDER NUMBER. 
PAGE. 

May 23, 1986 
ITEK 22215 
TN Contract FA-1353 

.^5_OF 2fi_ 

Sanple Descript ion: 
Job #409398.01.71.89 

Field #8, Carrier Air Conditioning, Conposite of E-W Transect 
Near Lagoon, 4-16-86, 1540 

BASE/NEUTRAL EXTRACTABLE ORGANIC PRIORITY POLLUTANT ANALYSIS 

Compound 

acenaphthene 
acenaphthylene 
anthracene 
benzidine * 
benzo(a)anthracene 
benzo(b)fluoranthene 
benzo(k)fluoranthene 
benzo(a)pyrene 
benzo(g,h,i)perylene 
benzyl butyl phthalate 
bis(2-chloroethoxy)methane 
bis(2-chloroethyl)ether 
bis(2-chloroisopropyl )ether 
bis(2-ethylhexyl)phthalate 
4-bromophenyl phenyl ether 
2-chloronaphthalene 
4-chlorophenyl phenyl ether 
chrysene 
dibenz0(a,h)anthracene 
di-n-butylphthalate 
1,2-dichlorobenzene 
1,3-dichlorobenzene 
1,4-dichlorobenzene 

Concentration 
(ppm) 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

Compound 

3,3'-dich lorobenz idine ** 
diethyl phthalate 
dimethyl phthalate 
2,4-dini trotoluene 
2,6-dini trotoluene 
di-n-octylphthalate 
1,2-diphenylhydrazine^ 
fluoranthene 
fluorene 
hexachlorobenzene 
hexachlorobutadiene 
hexachlorocyclopentadiene 
hexachloroethane 
indeno(1,2,3-cd)pyrene 
isophorone 
naphthalene 
nitrobenzene 
N-nitrosodimethylamine 
N-nitrosodi-n-propylamine 
N-nitrosodiphenylamine^ 
phenanthrene 
pyrene 
1,2,4-trichlorobenzene 

Remarks: 1.0 = Quantitation l i m i t . 
. ND = Not detected. 

< = Detected but at a level less than the quant i tat ion l i m i t , 
* = This conponent has a quant i tat ion l im i t f i ve (5) times that l i s t e d . 

* * = This conponent has a quant i tat ion l im i t two (2) times that l i s t e d . 
'• Screened for as Azobenzene ^ Detected as Diphenylamine 

Swom to end subscribed beiore me thtc; 23rri 
dayol MaVr IPRfi 

Concentration 
(ppm) 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
KD 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

M'v' com.mission expires J u l v 2 3 . 1 9 8 9 ^ . ^ . y ^ y .̂ x-yg^,c ,y 

Notary Public 

ApprovaC'by 
Laboratory Manager 

Title 

["jJIH, Accredited by the Amencan Asscciaiion icr Laboratory Accreditaion in the chemical 93.s-es 



~^ 

sa INTERNATIONAL 
TECHNOLOGY 
CORPORATION 

ANALYTICAL 
SERVICES 

5815 MiddleDrook Pike • Knoxville, Tennessee 37921 • 615-588-6401 
.. - • . . . f - - h ^ / < . . ^ 

-^''^- * 

CERTIFICATE OF ANALYSIS 

TO: IT Corporation 
ATTN: C l i f f Vaughan 
312 Directors Drive 
Knoxvi l le . TN 37923 

DATE REPORTED May 23, 1986 
PROJECT CODE: ITEK 22215 

ORDERNUMBER: TN Contract FA-1353 
PAGE^_3fi_ OF 38 

Job #409398.01.71.89 

Sanple Description: F ie ld #8, Carrier Air Conditioning, Composite of E-W Transect 
Near Lagoon, 4-16-86, 1540 

ACID EXTRACTABLE ORGANIC PRIORITY POLLUTANT ANALYSIS 

Comoound 

4-chl oro-3-methyIphenol 

2-chlorophenol 

2,4-dichlorophenol 

2,4-dimethylphenol 

2,4-dinitrophenol * 

2-methyl-4,6-dinitrophen ol 

Concentration 
(pom) 

ND 

ND 

ND 

ND 

ND 

* ND 

Compound 

2-nitrophenol 

4-nitrophenol 

pentachlorophenol 

phenol 

2,4,5-tr ichloropnenol 

Concentration 
(ppm) 

ND 

ND 

ND 

ND 

ND 

Remarks: 1.0 = Quantitation l i m i t . 
ND = Not detected. 

< = Detected but at a level less than the quant i tat ion l i m i t . 
* * This conponent has a quant i ta t ion l i m i t of f i ve (5) times that l i s t e d . 

Swom to end subscribed beiore me this, 
cayol May, 1Q86 

23rri 

My commission expires J u l y 2 3 . 1989 72l7i:? îĵ - '^' '^^ y y ' / 

/ Notary Public P 

Approved bl' -7 
j - y ^ ' i y . y 

Laboratory Manager 
TiUe 

n j l ^ Accredited by the Amencan Association tor Laboratory iAccrediiaiion in the chemical 



SH INTERNATIONAL 
TECHNOLOGY 
CORPORATION 

ANALYTICAL 
SERVICES 

5815 MiddleDrook Pike • Knoxville Tennessee 37921 • 615-588-6401 

CERTIFICATE OF ANALYSIS 

TO: IT Corporation 
ATTN: Cliff Vaughan 
312 Directors Drive 
Knoxville, TN 37923 

DATE REPORTED: 
PROJECT CODE: 

ORDER NUMBER 
PAGE. 

May 23, 1986 
ITEK 22215 
TN Contract FA-1353 
37 nF 3R 
Job #409398.01.71.89 

Sarrple Descript ion: Field #8, Carrier Air Conditioning, Composite of E-W Transect 
Near Lagoon, 4-16-86, 1540 

PESTICIDES AND PCB's - PRIORITY POLLUTANT ANALYSIS 

Compound 

a l d r i n 
a-BHC 
6-BHC 
T-BHC ( l i ndane) 
6-BHC 
chlordane 
4,4'-DDT 
4,4'-DDE 
4,4'-DDD 
d i e l d r i n 
a-endosulfan 
6-endosulfan 
endosulfan s u l f a t e 
enonn 

Concentrat ion 
(ppm) 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

Compound 

endr in aldehyde 
heptachlor 
heptachlor epoxide 
PCB-(Aroclor)-1242 
PCB-(Aroclor)-1254 
PCB-(Aroclor)-1221 
PCB-(Aroclor)-1232 
PCB-(Aroclor)-1248 
PCB-(Aroclor)-1260 
PCB-(Aroclor)-1016 
toxaphene 

Concentrat ion 
(ppm) 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

Remarks: NO = Not detected at a level of 1.0 ppm (parts per m i l l i on ) . 

Swom to end subscribed beiore me this, 
dayol f̂ fty , 1 QR6 

23rri 

Mvccm-missionexpires J u l y 23 , 1989 

77 NoicrK Public ^ 

Approved 7 
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Laboratory Manager 
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CERTIFICATE OF ANALYSIS 

TO: IT Corporation 
ATTN: Cliff Vaughan 
312 Directors Drive 
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PROJECT CODE 

ORDER NUMBER: 
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May 23, 1986 
ITEK 22215 
TN Contract FA-1353 
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Job #409398.01.71.89 

Sample Descript ion: F'-'eld #8, Carr ier Air Conditioning, Composite of E-W Transect 
Near Lagoon, 4-16-86, 1540 

VOLATILE ORGANIC PRIORITY POLLUTANT ANALYSIS 

Compound 

acrolein 
a c r y l o n i t r i l e 
benzene 
bromodi chl oromethane 
bromoform 
bromomethane 
carbon tet rachlor ide 
chlorobenzene 
chloroethane 
2-chloroethylvinyl ether 
chloroform 
chloromethane 
di bromochl oromethane 
1,1-dichloroethane 
1,2-dichloroethane 

Concentration 
(opb) 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

Compound 

1,1-dichloroethene 
trans-1,2-dichloroethene 
1,2-dichloropropane 
cis-1,3-dichloropropene 
trans-1,3-dichloropropene 
ethyl benzene 
methylene chloride 
1,1.2,2-tetrachloroethane 
tetrachloroethene 
toluene 
1,1,1-tr ichloroethane 
1,1,2-tr ichloroethane 
tr ichloroethene 
vinyl chloride 

Concentration 
(ppb) 

ND 
ND 
ND 
ND 
ND 
ND 
52. 
ND 
ND 

<10. 
ND 
ND 
ND 
ND 

Remarks: ND = Not detected, 
<10. = Detected but at « lev-el Jess than the^quant i tat ion, l im i t , 

is the quant i tat ion l i m i t . ) - -
(Numerical value 
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TENNESSEE DEPARTMENT OF HEALTH AND ENVIRONMENT 

PRICE CORRESPONDENCE 

DATE: September 11, 1986 

TO: The F i le 

FROM: William J. Forrester 

SUBJECT: Telecon with James Mathis 
September 11, 1986 1:05 pm 

FROM TO 1 DATE . 

I called James Mathis, Public Works Director for the City of 
Collierville, Tennessee, to confirm well data on the four city water 
wells. Mr. Mathis informed me that the city's water plant number 1 
located downtown Collierville houses two of the wells. The west well 
is 290 feet, gravel walled and has 80 feet of 8 inch shutter screen and 
8 inch casing. The east well is 258 feet deep, gravel walled and has 
12 inch casing and 40 feet of shutter screen. 

Plant number 2 is located adjacent to the Carrier Air Conditioning 
Plant on Bayhalia Road and houses the remaining two city water wells. 
The east well is 281 feet deep, gravel walled with 12 inch casing 
and 40 feet of screen. The west well is gravel walled, 318 feet 
deep and has a 12 inch casing with 40 feet of shutter screen. 

FROM ( DATE 

TO 

PH4001 

SR sm 
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EFFECTS OF URBAN DEVELOPMENT ON THE AQUIFERS 

IN THE MEMPHIS AREA, TENNESSEE 

David D. Graham 

A B S T R A C T 

Ground-water withdrawals from aquifers in the Memphis area average about 
190 Mgal/d. Potential problems associated with increases in pumpage and urban 
development are lowered water levels, contamination of the aquifers, and land 
subsidence. 

Long-term water-level declines in the Memphis Sand, the principal arte
sian aquifer of the area, range from less than 0.1 foot per year near the 
outcrop area to about 1.8 feet per year near the center of pumping. A 1980 
potentiometric map shows that small cones of depression around major pumping 
centers are superimposed on a regional cone. Except for increased pumping 
lift, few problems are expected from water-level declines in the Memphis 
Sand. There is at present very little pumpage from other aquifers in the 
area—the. alluvium, the fluvial deposits, and the Fort Pillow Sand—and no 
long-term water-level declines are expected unless pumpage is increased 
significantly. 

Low concentrations pf leachates from waste-disposal sites in the area 
have been detected in the water-table aquifers nea-r these sites, but no indi
cation of contamination of the underlying artesian aquifers has yet been found. 

Seasonal land-surface elevation changes of less than 0.03 foot have been 
recorded by an extensometer near the center of the major cone of depression of 
the Memphis Sand. These changes correlate with seasonal changes in artesian 
pressure in the Memphis Sand. Over the period of record no significant net 
change in land-surface elevation has been recorded, indicating that no perma
nent land subsidence due to declining water level is occurring. 



I N T R O D U C T I O N 

Ground water is the only source of potable water being used fo\ municipal 
and industrial supplies in the Memphis area. Although a suiricient quantity 
of water that meets most water-quality criteria is available from depths of 
less than 2,000 feet, problems associated wich resource development and man
agement may occur as withdrawals are increased to meet the demands of a 
growing metropolitan area. Potential problems are: (l) the effects of the 
lowering of water levels, (2) possible contamination of the aquifer system as 
a result of man's activities, and (3) possible land subsidence caused by 
reductions in artesian pressures. 

The term "Memphis area", as used in this report, refers to a 1,300 mi^ 
area in the Mississippi embayment comprising parts of three states (fig. 1). 
It includes all of Shelby and parts of Fayette and Tipton Counties in Tennes
see, DeSoto and Marshall Counties in Mississippi, and Crittenden and Missis
sippi Counties in Arkansas (fig. 2). The locations of wells discussed in the 
text are also shown in figure 2. 

Purpose and Scope 

A large amount of information has been and is being collected from the 
aquifers in the Memphis area. Much of this information has been published in 
several previous reports. The purpose of this report is to update some of 
this published information and present additional information pertinent to the 
potential problems associated with the increasing development of the ground
water resource. 

To provide the background information necessary for evaluating changes 
that are occurring or might occur in the ground-vater system, the Geological 
Survey, in cooperation with the City of Memphis, Memphis Light, Gas and Water 
Division (MLGW), currently is conducting the following data-collection activ
ities: (1) a network of observation wells is maintained to define water-level 
trends and provide data necessary for the preparation of potentiometric sur
face maps, (2) a yearly inventory is conducted to provide information abou: 
•the distribution and amounts of pumpage, (3) key wells are sampled yearly to 
monitor changes in water quality in the principal artesian aquifer, (4) wells 
close to areas of potential contamination from waste-disposal sites are sam
pled to determine the presence and quantities of hazardous constituents that 
have entered or raight be entering the shallow water-table aquifer, and (5) two 
recording extensometers are operated to monitor possible land subsidence. 
Additionally, the Geological Survey makes geophysical logs in new municipal 
supply wells and other wells in the area to obtain information for use in 
further defining the subsurface geology. 

Previous Investisations 

The general hydrology and geology of the Memphis aquifer systems are 
described in reports by Schneider and Cushing (1948), Criner and Armstrong 
(1958), Criner and others (1964), and Bell and Nyman (1968). A series of 
potentiometric maps and a description of historic water-level changes and 
pumpage from the Memphis Sand and the Fort Pillow Sand are given in Criner and 
Parks (1976). The configuration of the potentiometric surface of the Memphis 
Sand for the year 1978 is shown in Graham (1979). Records of water levels 
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Figure 1.— The Mcinphis area in the M i s s i s s i p p i embayment. 
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Figure 2 . — The Memphis area with locations of Memphis Light, Gas and Water Municipal 
well fields and observation wells referred to in the text. 



from 1936 through 1973 a re publ ished in U.S. Geological Survey Water-Supply 
Papers 817, 840, 845, 886, 907, 937, 945, 987, 1017, 1024, 1072, 1097, 1127, 
1157, 1166, 1192, 1222, 1266, 1322, 1405, 1538, 1803, 197S, and 2171. Infor
mation concerning the genera l q u a l i t y of water in the aqu i fe r s of the Memphis 
a rea can be found in Wells (1933) , Lanphere (1955), Cr ine r and Armstrong 
(1958), Criner and o the r s (1964), and Bell and Nyman (1968). Data for the 
years 1974 to 1979 a re publ ished in U.S. Geological Survey Water-Data Reports: 
Water Resources Data for Tennessee. 

A two-dimensional d i g i t a l computer flow model of the Memphis Sand i s 
descr ibed by Brahana (1982). The app l i ca t ion of t h i s model as a p red ic t ive 
too l t o e s t ima te aqu i fe r response to var ious hypothe t i ca l pumpage p ro jec t ions 
i s descr ibed in the U.S. Anny Corps of Engineers, Memphis Metropolitan Urban 
Area Water Resources Study (1981) . 

A summary of some of the c u r r e n t and poss ib l e fu ture environmental prob
lems r e l a t e d to geology and hydrology in the Memphis a rea i s given in a report 
by Parks and Lounsbury (1976) . A repor t by Parks and o the r s (1982) descr ibes 
the i n s t a l l a t i o n and sampling of observat ion wells a t se lec ted waste-disposal 
s i t e s . 

A Q U I F E R S Y S T E M S 

G e o l o g i c S e t t i n g 

As much a s 3,000 fee t of unconsolidated depos i t s ove r l i e the Paleozoic 
carbonate bedrock in the Memphis a r ea . These unconsolidated depos i t s cons i s t 
ch i e f l y of sand, c l a y , g r ave l , s i l t , and l i g n i t e ; they range from Late Creta
ceous through Holocene in age. Only post-Midway formations (i^ilcox Group and 
younger) w i l l be considered i n t h i s repor t because they include the p r inc ipa l 
freshwater a q u i f e r s . Table 1 provides a summary of the hydrologic s i g n i f i 
cance and s t r a t i g r a p h i c r e l a t i o n s of these formations. 

The p r i n c i p a l post-Midway aqu i fe r s a r e : (1) the al luvium, (2) the f luv ia l 
( t e r r a c e ) d e p o s i t s , (3) the Memphis Sand ("SOO-foot" sand) , and (4) the Fort 
Pillow Saind ("1400-foot" sand) . The alluvium and f l u v i a l depos i t s make up the 
shallow w a t e r - t a b l e (unconfined) a q u i f e r s . The deeper Memphis Sand and equiv
a lent depos i t s are a r t e s i a n (confined) throughout most of the Memphis area, 
except in the sou theas t e rn p a r t . The Fort P i l low Sand i s a r t e s i a n throughout 
the Memphis a r ea . The Memphis Sand and the Fort Pil low Sand are separated 
from one another and, a t most p l a c e s , the shallow w a t e r - t a b l e aqui fe rs are 
separated from the Memphis Sand by confining beds of s i g n i f i c a n t l y lower 
pe rmeab i l i t y . 

R e c h a r g e 

Recharge to the shallow water-table aquifers is provided by precipitation 
that falls on the land surface of the local area where the topography and 
surface conditions are favorable for infiltration. During the winter and 
spring when precipitation is greatest and evaporation and transpiration are 
least, recharge is greatest because more water is available for infiltration. 
During the summer and fall when precipitation is least and evaporation and 
transpiration are greatest, recharge is least. 



Table 1.--Geologic and equ iva len t un i t s underlying 

[Modified from Parks 

System 

Quaternary 

Quaternary 
and 

T e r t i a r y (?) 

T e r t i a r y 

Se r i e s 

Holocene 
and 

P le i s tocene 

P le i s tocene 

P le i s tocene 
and 

Pliocene 

Eocene 

7 

Paleocene 

Group 

7 

Claiborne 

Wilcox 

S t r a t i g r a p h i c un i t 

Al luvium 

Loess 

Fluvia l d e p o s i t s 
( t e r r a c e depos i t s ) 

Jackson Formation 
and upper pa r t of 
Claiborne Group 
("capping c l ay" ) 

Memphis Sand 
("SOO-foot" sand) 

Flour Is land 
Formation 

Fort Pillow Sand 
("1 ,400-foot" sand) 

Old Breastworks" 
Formation 

Th ickness 
( f t ) 

0-17 5 

0-65 

0-100 

0-350 

500-880 

160-350 

210-280 

200-250 



the Memphis area and t h e i r hydrologic s ign i f i cance 

and Lounsbury, 1976] 

Lithology and environmental s ign i f i cance 

Sand, g r a v e l , s i l t , and c l ay . Underlies the Miss i ss ipp i River a l l u v i a l 
p l a i n and the flood p l a ins of o ther streams in the a rea . Supplies 
water to a few domestic and i n d u s t r i a l w e l l s . Could be an important 
source of waer for i r r i g a t i o n and some i n d u s t r i a l uses . 

Wind-deposited s i l t ; s i l t y clay and minor sand. Forms a blanket over the 
f l u v i a l depos i t s in upland a rea ; topographica l ly higher than al luvium. 
Thickest on the b lu f f s tha t border the Miss i s s ipp i River a l l u v i a l 
p l a i n ; g e n e r a l l y t h inne r towards the e a s t . Not a source of ground 
water . 

Sand and g r ave l ; minor ferruginous sandstone . Under l ies the upland areas 
in a broad, i r r e g u l a r be l t eas t of the Miss i s s ipp i River a l l u v i a l 
p l a i n ; may be l o c a l l y absen t . Supplies water to many shallow, smal l -
capac i ty wel l s in suburban and county a r e a s . 

Gray, b l u i s h - g r a y , g reen i sh -g ray , and tan c lay ; subordinate beds of f i ne -
sands and f ine-gra ined l i g n i t e . Supplies water to some smal l -capaci ty 
w e l l s . General ly considered to be of low permeabi l i ty and to confine 
water in Memphis Sand. Absent in southeas te rn pa r t of Memphis a r ea . 

Fine to coarse sand; subordinate lenses of clay and minor amounts of 
l i g n i t e . Thick c lay bed l o c a l l y in lower p a r t ; coarse sand lenses 
l o c a l l y at base . Very good aqui fe r supplying over 98 percent of water 
used in Memphis a r e a . 

Gray, g reen i sh-gray , and brown carbonaceous c l ay . Locally contains f i n e -
sand l enses and some l i g n i t e . Serves as lower confining bed for 
Memphis Sand and upper confining bed for Fort Pil low Sand. 

Fine- t o medium-grained sand; minor amounts of l i g n i t e and some clay 
l e n s e s . Second most important aqui fe r but supp l ies l e s s than 
2—percent of water used in Memphis a r ea . 

Gray, g reen i sh-gray , and brown carbonaceous c l ay . Contains some l i g n i t e 
and i s sandy near t o p . Lower confining bed for water in Fort Pi l low 
Sand. 



Under n a t u r a l condi t ions recharge to the Memphis Sand a r t e s i a n aquifer 
genera l ly occurs in areas where i t l i e s a t or c lose to the surface , p r i n c i 
pa l l y along a broad be l t t rending northeastward across western Tennessee 
( f i g . 3)- Within t h i s b e l t , recharge occurs by d i r e c t i n f i l t r a t i o n of r a i n 
f a l l through the sand formations. Water en te r ing here moves slowly toward the 
ax i s of the Miss i ss ipp i embayment. Conditions are s imi l a r in the Fort Pillow 
Sand which crops out immediately e a s t of the Memphis Sand. 

Recent s t ud i e s by the Geological Survey ind ica te that some of the r e 
charge to the Memphis Sand may be by v e r t i c a l leakage through the confining 
bed from the overlying wa te r - t ab l e a q u i f e r s . Although there i s no conclusive 
evidence t h a t t h i s i s occurr ing a t any one s i t e , a s trong ind ica t ion of v e r t i 
ca l leakage i s that the regional cone of depression in the Memphis area i s not 
as deep as would be expected for the amount of water tha t i s being withdrawn. 
In order to s imulate observed water l e v e l s during the c a l i b r a t i o n of a d i g i t a l 
flow model of the Memphis Sand (Brahana, 1982), i t was necessary to input a 
confining bed leakage fac to r . This fac tor averaged 20 percent of the recharge 
to the Memphis Sand over the e n t i r e Memphis a rea . Ongoing e f f o r t s by the Geo
l o g i c a l Survey to use t h i s model along with information being obtained in a 
study of s o l u t e t r anspor t should provide a d d i t i o n a l understanding of the ro l e 
tha t v e r t i c a l leakage plays in determining the water q u a l i t y of the Memphis 
Sand ( J . V. Brahana, personal commun., 1982). 

The s t r a t i g r a p h i c r e l a t i o n of the two a r t e s i a n aqu i fe r s in the subsurface 
in the e a s t e r n pa r t of the recharge area i s not well known. In t h i s a rea , the 
Memphis Sand may overlap the confining bed separa t ing these two aquifers and 
may d i r e c t l y ove r l i e the Fort P i l low Sand. If so, the two a r t e s i a n aqui fers 
would share a common source of recharge . 

PUMPAGE AND WATER LEVELS 

P u m p a g e 

About 98 percent of the inventoried pumpage in the Memphis, area, which 
totaled 193 million gallons per day (Mgal/d) in 1980, is from the Memphis Sand 
and 2 percent is from the Fort Pillow Sand. Not included in this inventory is 
water pumped by many small capacity farm and domestic wells in rural areas 
from fluvial deposits and Memphis Sand and a few industrial wells in the allu
vium. Undocumented pumpage probably would add no more than a few million 
gallons, per day to the total. Many of the domestic wells in rural areas are 
being abandoned as public water-supply systems are extended into these areas. 

A historic account of the development of the ground-water resource in
cluding a tabulation of pumping rates for the years 1886-1975 is given in 
Criner and Parks (1976). The pumping rates for the major aquifers of the 
Memphis area for the years 1976-80 have been added (table 2). 

Water Levels 

The water-table configuration in the shallow aquifers is a subdued repli
ca of the topography. Water levels are generally at higher altitudes but at 
greater depths beneath land surface in upland areas than in valleys.. Because 
pumping from the alluvium is negligible, except for a few irrigation wells in 
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B«se fron U.S. Geological Survey 
State base n«B. i^i77 

Figure 3. ~ The outcrop area of 
the Memphis Sand (modified from Rima, ]979) 



Arkansas water-level changes reflect variations in the amount of rainfall and 
large sustained changes in stages of nearby streams. Water-level changes in 
the fluvial deposits are a reflection of the combined effects of urbanization, 
channelization of streams, clearing of land, and variations in the amount of 
rainfall. A hydrograph of well Sh :P-99, screened in the fluvial deposits is 
shown in figure 4. This well is located in a wooded area of Overton Park 
surrounded by an older, urbanized section of Memphis. The hydrograph shows a 
definite correlation between the amount of water in storage from year to year 
in the fluvial deposits and variations in annual rainfall in the Memphis area. 

Table 2. — Pumping rates from the Memphis and Fort Pillow Sands 
by major water users in the Memphis area, 1976-80 

[million gallons per day] 

Memphis Sand 
Pumping rates 

Year 

1976 
1977 
1978 
1979 
1980 

MLGW* 

113 
120 
117 
119 
124 

Indus t r i a l 
and other 

72 
69 
69 
69 
64 

Total 

185 
189 
186 
188 
188 

Fort Pillow Sand 

MLGW 

0 
0 
0 
0 
0 

Indus t r i a l 
and other 

4.7 
4 .5 
4 . 8 
5.9 
4 . 7 

Total 

4 . 7 
4 .5 
4 . 8 
5.9 
4 . 7 

* Memphis Light, Gas and Water Division 

Water levels in the Memphis Sand have declined in the Memphis area in 
response to long-term increases in pumping. Water-level declines have not 
been uniform throughout the area because of the non-uniform distribution of 
wells. A potentiometric map of the Memphis Sand based upon water-level 
measurements made in 1980 is shown in plate 1. A potentiometric map depicts 
an imaginary surface which fluctuates with time because of changes in pumpage 
and recharge to the aquifer. This map is based on water-level measurements 
made in wells screened in the Eocene Memphis Sand (formerly "SOO-foot sand"). 
Low water levels for the month of September 1980 from Geological Survey 
maintained recorder equipped wells and supplemental measurements made on 
Sept. 10, IS, and 16 of private and industrial wells were used as control. 
Water levels are commonly at their lowest for the year during late August or 
early September. Small cones of depression around major pumping centers are 
superimposed on a large regional cone which reflects the composite effect of 
pumpage. M L W operates seven major municipal well fields (plate 1). These 
well fields, in order of their relative age are: (1) Mallory, (2) Sheahan, 
(3) Allen, (4) McCord, (5) Lichterman, (6) Davis, and (7) Morton. The Morton 
well field is not yet in production. The cones of depression not centered on 
municipal well fields are in areas of major industrial pumping. 

Progressive water-level declines near pumping centers are caused by 
limitations on the ability of the aquifer to transmit water rapidly from areas 
of recharge to areas of concentrated pumping rather than by a lack of avail
able recharge. Water levels are still high in the recharge areas and, 
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consequently, potential recharge is rejected and runs off as streamflow. In 
outlying parts of the Memphis area, annual water-level fluctuations are caused 
by variations in annual rainfall combined with a delayed response to distant 
pumping. Fluctuations in and near large well fields are caused largely by 
changes in pumping rates. 

Hydrographs of selected observation wells in the Memphis Sand are shown 
in figure 4. Water levels in Fa:R-2, the most distant from the center of 
pumping, fluctuate only slightly and declined only 2 feet from 1949 to 1980. 
On the average, the rate of decline is less than 0.1 foot per year. Well 
Sh:Q-l, located at an intermediate distance from the center of pumping shows 
larger water-level fluctuations and a decline averaging about 0.7 foot per 
year from 1940 to 1980. Well Sh:P-76, located near the center of pumping, 
shows the largest fluctuations and a decline averaging 1.8 feet per year 
(ft/yr) since 1930. 

Hydrographs for two wells screened in the Fort Pillow Sand are also shown 
in figure 4. Tne hydrograph for well Sh:O-l70 in Mallory well field clearly 
shows, by an abrupt rise, a response to the cessation of all municipal pumping 
from this aquifer in the early 1970's. The hydrograph for well Fa:R-l, about 
25 miles from the center of pumping shows a prolonged decline (about 0.4 feet 
per year) but a much less pronounced response to pumping changes. Current 
pumping from the aquifer is limited to an industrial area in Memphis and 
municipal pumping from West Memphis. 

Future Water Levels 

Unless.pumpage from the shallow water-table aquifers or the Fort Pillow 
Sand increases significantly, large water-level changes in these aquifers are 
not expected. At the present rate of pumping, water levels in the Memphis 
Sand are expected to stabilize or show moderate declines. By the year 2000, 
declines of 25 to 35 feet below 1980 water levels near major pumping centers 
are predicted if pumping rates increase from about 190 Mgal/d to about 275 
Mgal/d as projected by MLGW. At a distance of 10 miles from the main cone of 
depression, declines of 2 to 10 feet are predicted under these same condi
tions. These predictions are based on computer simulations by the Geological 
Survey (U.S. Army Corps of Engineers, Memphis Metropolitan Urban Area Water 
Resources Study, 1981). The Memphis Sand is expected to continue to provide 
an adequate supply of water for the Memphis area with few problems other than 
increased pumping lift being caused by water-level declines. 

G R O U N D - W A T E R QUALITY 

General Characteristics 

Over the years, much water-quality information from the aquifers in the 
Memphis area has been obtained. Table 3 is a statistical summary of Geolog
ical Survey water-quality data for the years 1945-80. Although the water from 
each of the aquifers differs, there is considerable overlap in t.h<.- ranges 
determined for many of the water-quality parameters. 

The highest median concentrations of all constituents except sodium and 
chloride are found in water from the alluvium. Sodium is highest in the Fort 
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Pil low Sand. Chloride i s h ighes t in the f l u v i a l d e p o s i t s . Dissolved so l ids 
i s lowest in water from the Memphis Sand. Fluoride concen t ra t ions are low in 
water from a l l of the a q u i f e r s . The pH of water from the al luvium, the f l u v i 
al d e p o s i t s , and the Memphis Sand i s q u i t e s i m i l a r . I t i s markedly higher in 
water from the Fort Pi l low Sand. Temperature of water in a l l of the aqui fers 
increases with depth . 

With the exception of the parameters noted above, the median concentra
t ions of the c o n s t i t u e n t s l i s t e d in t a b l e 3 genera l ly decrease with increas ing 
depth. 

Because i t i s very hard and con ta in s a high concen t ra t ion of dissolved 
i ron , water from the alluvium i s l e s s d e s i r a b l e for most purposes than water 
from the o t h e r a q u i f e r s . Water from the f l u v i a l depos i t s genera l ly meets most 
accepted c r i t e r i a for domestic uses , al though the lack of a capping layer 
makes proper well l oca t ion and c o n s t r u c t i o n p a r t i c u l a r l y important i f contami
nat ion i s to be avoided. Water from the two a r t e s i a n a q u i f e r s , the Memphis 
Sand, and the Fort Pil low Sand r e q u i r e s minimal t reatment for domestic and 
most i n d u s t r i a l u s e s . High concen t r a t ions of d issolved iron are found in 
water from each of the aqu i f e r s . Aerat ion and f i l t r a t i o n are frequently 
employed methods used to reduce the amount of dissolved i ron . 

P o t e n t i a l fo r C o n t a m i n a t i o n 

H i s t o r i c a l l y , Memphis and Shelby County, along with commercial 
es tab l i shments and i n d u s t r i e s , have used dumps and l a n d f i l l s in the flood 
p la ins of nearby streams and in gravel p i t s in the upland areas to dispose of 
a v a r i e t y of wastes including garbage, s t r e e t r e fuse , cons t ruc t ion m a t e r i a l s , 
and chemical and i n d u s t r i a l was tes . Although most of these dumps and land
f i l l s were c losed i n the e a r l y 1970's when the S t a t e began regula t ion of 
was te -d i sposa l p r a c t i c e s , l eacha tes from these f a c i l i t i e s have been and are 
en t e r ing the shallow w a t e r - t a b l e a q u i f e r s (Parks and o t h e r s , 19S2, p . 4 ) . 

Before contaminants from the was te -d i sposa l s i t e s of the area could 
poss ib ly migra te to the Memphis Sand, they would f i r s : have to en te r t i e 
w a t e r - t a b l e a q u i f e r s . Observation wel l s have been i n s t a l l e d and sampled at 
s ix abandoned was te -d i sposa l s i t e s i n the Memphis a r ea . These s i t e s have been 
i d e n t i f i e d as having received unknown q u a n t i t i e s and types of i n d u s t r i a l 
wastes . Concentra t ions of common c o n s t i t u e n t s , s e l ec t ed t r a c e c o n s t i t u e n t s , 
and se l ec t ed organic compounds were determined. The water conta ins c o n s t i t u 
ents which i n d i c a t e t h a t l eacha tes a r e en te r ing the w a t e r - t a b l e aquifer in the 
immediate v i c i n i t y of the dumps (Parks and o t h e r s , 1982). Several c o n s t i t u 
en t s , inc lud ing c h l o r i d e , color , i r o n , manganese, t o t a l dissolved s o l i d s , 
barium, cadmium, and endr in , exceed priraary or secondary contaminant l eve ls 
e s t ab l i shed by the Environmental P r o t e c t i o n Agency (EPA) for dr inking suppl ies 
(U. S. .Environmental Pro tec t ion Agency, 1976 and 1979); and some of the other 
c o n s t i t u e n t s of EPA's l i s t of p r i o r i t y p o l l u t a n t s such as chlordane, DDT, 
heptachlor epoxide, and toxaphene are present in t r ace amounts. All of these 
data a re from wel ls screened in the upper par t of the shallow aqui fer , down-
gradient from the was te-d isposa l s i t e s , and very c lose to them. Current 
i n v e s t i g a t i o n i s being made a t one of these s i t e s to determine i f contaminants 
have moved downward and concentrated a t lower horizons in the water - tab le 
aqui fe r . 
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, The Memphis Sand is thought to be separated from the water-table aquifers 
by a relatively thick and widespread confining bed consisting chiefly of clay 
(the Jackson Formation and upper part of the Claiborne Group). Locally, how
ever, this confining bed may contain sand lenses or "windows" which could 
provide preferential paths for the movement of contaminated water from the 
shallower aquifers to the underlying Memphis Sand (Criner and other, 1964; 
Bell and Nyman, 1968; and Parks and Lounsbury, 1976). At present there is 
insufficient geologic infonnation to locate or map these "windows" in the 
confining bed. 

Eight deep wells in the Memphis Sand--one in each of the six MLO^ well 
fields in production and two in outlying industrial areas--are sampled 
annually at the time of low water levels to monitor any changes in water 
quality. Since 1977, concentrations of common constituents and trace consti
tuents have been determined. In 1980, concentrations of selected organic 
compounds were also determined. Tne results indicated no significant short-
term changes in water quality. Moreover, a comparison of the recent values 
for common constituents with those from earlier analyses from the Memphis' 
area', dating back to the 1930's, indicates no significant long-term changes. 
No traces of the selected organic compounds determined in 1980 were found. 
Therefore, based on available data, no indication of contamination of the 
Memphis Sand is evident. 

L A N D S U B S I D E N C E 

A lowering of the land surface, caused by the compaction of underlying 
material, is called land subsidence. The removal of fluids from,the ground, 
usually water or oil, is one cause of land subsidence. The withdrawal of 
water from an aquifer causes a loss of the supporting pressure of the stored 
water and shifts more of the overburden weight to the aquifer skeleton. Where 
the skeleton consists of unconsolidated sediments, as in the Memphis area, 
this additional load,, if great enough, can cause water to be squeezed out of 
the fine-grained sediments within and adjacent to the aquifer through a 
rearrangement of the previously stable configuration of' the particle grains. 
This results in a reduction of porosity and volume which can eventually cause 
gradual subsidence of the land surface. 

Extensometers 

Two expanded-scale recording extensometers have been installed in the 
Memphis area to detennine if pumping large quantities of water from the 
Memphis Sand is causing any detectable subsidence. These devices measure the 
movement of the land surface relative to fixed points beneath the compacting 
Igyer. 

Extensometer Sh:0-228 was installed in 1978 in Mallory well field near 
the center of pumping for the Memphis area where the potential for land 
subsidence is greatest. It measures any movement that is occurring between 
land surface and a depth of 1,100 feet (fig. 5). Fluctuations in water levels 
for Sh:0-212, a nearby Memphis Sand observation well, and monthly pumpage 
totals for the Mallory well field are also included. Very small vertical 
land-surface movements are detected with this extensometer. Water levels in 
the observation well are a measure of artesian pressure. The parallel trends 
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of the extensometer record, the water-level hydrograph, and the pumpage bar 
graph show a relationship between artesian pressure and land-surface movement. 
Each year, the land surface is at its lowest during the summer months when 
pumpage is at peak and artesian pressure is lowest. In the spring, when arte
sian pressure is highest, after a period of less pumping, the land surface is 
at its highest. The maximum annual elevation change for the 2.5-year period 
of record has been less than 0.03 foot. This occurred in 1980. Over the 
period of record there has been no significant net gain or loss in land-
surface elevation. Movement is therefore regarded a s a result of a loss or 
gain of the supporting pressure of the water in the aquifer. 

Extensometer Sh:J-142 was installed in 1969 in the Davis well field at 
the time the test holes for the water-supply wells were drilled. It measures 
movement between land surface and a depth of about 1,500 feet. This exten
someter initially was installed to determine if any subsidence could be 
detected when the well field went into production. The record fcr Sh:J-142 
shows a suggestion of the seasonal vertical land movements similar to those 
detected with Sh :0-228. However, Sh;J-142 was constructed according to an 
early design for extensometers and cannot determine very small movement on a 
long-term basis. 

SUMMARY AND CONCLUSIONS 

Ground water is the only source of water being used for municipal, indus
trial and domestic water supplies in the Memphis area. The major aquifers 
are: (1) the alluvium, (2) the fluvial (terrace) deposits, (3) the Memphis 
Sand, and (4) the Fort Pillow Sand. The alluvium and fluvial deposits are 
water-table aquifers, the Memphis and Fort Pillow Sands are artesian aquifers. 
Currently (1982) withdrawals average about 190 Mgal/d, nearly all of which is 
from the Memphis Sand'. Potential problems associated with increases in pump
age and urban development are the lowering of water levels, contamination of 
the aquifers, and land subsidence. 

Water levels in the Memphis Sand are declining at a rate that varies from 
less than 0.1 foot per year near the outcrop area to about 1.8 feet per year 
near the center of pumping. A map of the potentiometric surface of the Mem
phis Sand shows small cones of depression near major pumping centers super
imposed on a. large regional cone which reflects the composite effect of pum
page. If present pumping rates were maintained, water levels would stabilize 
or show moderate declines. A computer model of the Memphis Sand indicates 
that declines of 25 to 35 feet below 1980 water levels can be expected by the 
year 2000 near major pumping centers if pumping rates increase at.rates pro
jected by Memphis Light, Gas and Water Division. 

Water levels in the water-table aquifers exhibit seasonal and annual 
fluctuations that correlate with variations in rainfall. No long-term 
declines are expected because there is negligible pumping from these aquifers. 
Water levels in the immediate Memphis area in the Fort Pillow Sand are 
currently higher than they were in the early 1970's due to the cessation of 
municipal pumping from the aquifer. A slight long-term decline of about 0.4 
ft/yr is indicated in an observation well about 25 miles from the center of 
pumping. No long-term declines are expected unless pumping rates increase 
significantly. 
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Water taken from observation wells very close to abandoned waste-disposal 
sites in the Memphis area contains constituents which indicate that leachates 
are entering the water-table aquifers near these sites. No indications have 
been found that any of the contaminants from these sites are entering the 
deeper artesian aquifers. 

A recording extensometer installed in the Memphis area indicates a 
seasonal land-surface elevation change of less than 0.03 foot. The elevation 
change correlates to seasonal changes in artesian pressure and pumping rates. 
No significant net gain or loss in land-surface elevation has been recorded 
over the period of record, indicating that no permanent land subsidence is 
occurring. 
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POTENTIAL FOR LEAKAGE AMONG PRINCIPAL AQUIFERS IN THE 
MEMPHIS AREA, TENNESSEE 

D. D. Graham and W. S. Parks 

ABSTRACT 

The principal aquifers in the Mennphis area 
consist primarily of sand or sand and graveJ, and 
the confining beds consist of clay, silt, sand, and 
lignite. Water-table aquifers are the alluvium and 
the fluvial deposits of Quaternary age; artesian 
aquifers are the Memphis Sand and the Fort Pillow 
Sand of Tertiary age. The Jackson Formation and 
upper part of the Claiborne Group serve as the 
confining bed separating the water-table aquifers 
from the Memphis Sand, and the Flour Island For-
nriation separates the Memphis Sand from the Fort 
Pillow Sand. 

Thickness of the 3ackson-upper Claiborne 
nfining bed ranges from 0 to 360 feet, and 

aggregate thickness of clay beds thicker than 10 
feet in this confining bed ranges from 0 to 250 
feet. The 3ackson-upper Claiborne confining bed 
is thin or absent in, at least, four areas in the 
Memphis urban area—in the eastern part along 
Wolf River, in the southeastern part along Non
connah Creek, in the south-central part along 
Nonconnah and Johns Creeks, and ir; the western 
part along the Mississippi River. Thickness of the 
Flour Island confining bed ranges from 160 to 310 
feet, and aggregate thickness of clay beds thicker 
than 10 feet ranges from 70 to 240 feet. 

Differences in total hydraulic head among the 
principai aquifers in the Memphis urban area result 
in vertical hydraulic gradients which create a po
tential for interaquifer exchange of water. 
Throughout this area, the gradient is downward 
from the water-table aquifers to the Memphis 
Sand. In the central part of the Memphis urban 
area, the vertical hydraulic gradient is upward 
from the Fort Pillow Sand to the Memphis Sand, 
and in the eastern and western parts, it is down-

ard from the Memphis Sand to the Fort Pillow 
-/and.' 

The vertical distribution of carbon-U data 
for water from the fluvial deposits, Memphis 
Sand, and Fort Pillow Sand shows an increase in 
the relative age of the water with depth. The 
areal distribution of carbon-14 data for water from 
the upper part of the Memphis Sand indicates that 
relatively recent water has been brought into the 
major cone of depression in the potentiometric 
surface of the Memphis Sand, either by horizontal 
movement or. from downward vertical leakage. 
Carbon-14 and tritium isotope data indicate that 
some water derived from relatively recent precip-
itaiion has entered the Memphis Sand in the 
vicinity of the southern part of the Sheahan well 
field. 

The normal, near-surface geothermal gradi
ent in the Memphis area was determined to be 0.6 
degrees Celsius per 100 feet. Oeviations from the 
normal geothermal gradient, in areas affected by 
intense pumping from the .Vlemphis Sand, incicate 
that downward vertical leakage occurs from the 
water-table aquifers through the Jacksor-upper 
Claiborne confining bed to the Memphis Sand. 
The areal distribution of the depth to the coolest 
water in the Memphis urban area indicates tnat 
most of this leakage occurs within the major cone 
of depression in :he potentiometric surface cf tne 
Memphis Sand. 

. The velocity of downward vertical leakage 
of water from the .Viemphis Sand througn tne-
Flour Island confining bed to the Fort Pillow Sand 
was determined lo be 6.6 X 1C~^ feet per day 
by analysis of borehole temperature data from an 
observation well in the northeastern part oi tne 
Memphis area. From this velocity and the need 
difference between the Memphis Sand and the Fori 
Pillow Sand at this locality, the hydraulic conduc
tivity of the Flour Island confining bed was 
determined to be 1.14 X 10"^ feet per aay. 
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arks (1976, p. 22) speculated 
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in the potentiometric surface 
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ie rate of water-level decline • 

jnsbury (1976, p. 26) suggested 
1 of the Memphis Sand could 

occur if contaminants enter into and concentrat 
in the shallow water-table aquifers. "Windows"-
the confining bed might then provide a pathw' 
for the downward vertical movement of water a 
contaminants into the Memphis Sand. As a res 
of geological mapping of the Memphis urban ar 
by.Parks (1973, 1974, 1975, 1977, 1978, J975'' 
i979b), it was concluded that areas exist wher 
the confining bed is thin or absent. 

Purpose and Scope 

The purpose of this investigation was to m, 
an assessment of the potential for leakage 
water among the principal aquifers in the Memp 
area with special emphasis on the potential fr 
downward vertical leakage from the water-tab 
aquifers to the Memphis Sand. This investigat 
consisted of the following elements: 

* geologic information from geophysics 
logs of wells and test holes was compilerf: 
and interpreted, and maps showing the' 
thickness of the confining beds above and 
below the the Memphis Sand and i 
aggregate thickness of clay beds witr 
these confining beds were prepared; 

* water-level data from the shallow water-' 
table aquifers, the Memphis Sand, and t 
Fort Pillow Sand were collected and ma;«: 
showing the configuration of the wai^ 
table and potentiometric surfaces in these' 
aquifers along with derivative mapt' 
showing head differences between if^ 
aquifers were prepared;-

* concentrations of selected isotopes 
carbon and hydrogen in water from t 
principal aquifers were determined an4 
the resulting information was evaluate<|J 
for its relevance as an indication 
leakage; 

.•••*. temperature data, collected using bore^ 
.• • hole geophysical methods, were compi 

and evaluated to establish the nor-TaJ 
geothermal gradient in the area and xî . 
interpret deviations from the normal |n»; 
dient as indications of vertical in: 
aquifer water movement and 

* a summary assessment of the potent 
• for leakage was made. 
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Pillow Sand and the Memphis Sand in the sub-
face in the eastern part of the recha-^ge area is 

t,>.t cor:ip;e:ely ' understood. In this area, the 
Memphis Sand may overlap the confining bed 
separating these two aquifers and m.ay directly 
overiie ir^e Fort Pillow Sand. If so, these two 
arte.si?." -̂CMifers would share a common source of 
recharge. Water entering at or near trie outcrop 
area moves slowly westward towards the axis of 
the Mi.ssissippi embayment (Graham, 19S2, p. &). 

Confining Beds 

The principal artesian aquifers of the 
Memphis area are separated from one another and 
from the water-table aquifers by layers of 
sediments—clay, silt, fine sand, and lignite—of 
significantly lower hydraulic conductivity than 
the aquifer sediments—fine to very coarse sand 
and gravel (table 1). These iayers of low 
hydraulic conductivity areally act as confining 
becis which inhibit vertical interaquifer exchange 
of water. These confining beds are variable in 
lithology and thickness, which results in local 
differences in the ability of tne beds to retard 
movement of water from one acuifer to another, 

•incipal confining beds in the .Memphis area are 
.lie jacKscr, Formation-upper ClclDorne Group and 
the Fiour island Formation. Maps of the thickness 
of these confining beds and clay beds tnicker than 
IG fee: w-itnin the confining beds (figs. 3-6) are 
based on £ correlation of electric and gamma-ray 
logs dig. 2). 

Tne jackson Formation and upper part of 
the Claiborne Group serve as . a confining bed 
between the water-table aquifers and tne Memphis 
Sand. Because of lithologic similarities, the 
Jackson Formation and upper part of the 
Claiborne Group cannot be reiiaoiy subdivided in 
tne subsurface of the Memphis. area based on 
c\-ail2ble information.. This confining 'c-̂ d includes 
strata cf the Cockfield and Cook .Viouniain 
Fcmat ions undivided in the upper part of the 

= !!v .-.-f --.g jcckson Ciaiborn'e Group, and locally 
FcrmaTicn. The 3 
'o^i consists primarily of ciay, sil:, a 
•v,'i:h miincr lenses of lignite, "v îtnin t 

ckson-upper Ciaibo.-ne confining 
fine sand 
confining 

bee, tne sediments are very lenticular, and 
locaih'. individual beds may not be areally exten
sive. The. ciays in ..the confining bed are pre-
'iomiinantiy of the montmorillonite t>'pe (Nyman, 

1963, p. E3; Bell and .N'vman, 196£. p. 20). For :he 
present inv^istigation, the clay, siit, sane, .̂ nd 
lignite of T::e Jackson Formation and the .,':-..er 
part of tbe Claiborne Group were considerec, ior 
mapping pu'^-oses, to be ;. single hvarologic um:. 

The t,"iickness of t.he Jackson-upper Cic.;:.-.rne 
confining bf-d is highly \'i.riable in the Me;;":.:'his 
urban area, ranging from 0 to 360 feet (f;g. 3). 
Because this confining oed contains mucn fine --ind 
and sandy si;:, a better indicator of areal di.'':er-
ences in its- ability to retard the move.Tien" of 
water betwci-n the water-table aouifers and the 
Memphis Sand is the aggregate tnickness of clay 
beds within tne unit. Aggregate thickness of clay 
beds thicker than 10 feet in the Jackson-u::'per 
Claiborne confining bed ranges from 0 to 230 :eet 
(fig. f). 

The F 
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Tn:~kness of confining beds 

Four areis are obvious where the Jackson-
upi>er Claibo-nr- confining bed is thin or absent and 
contains littie or no clay (figs. 3 and li). These 
areas are: (i) ir; eastern part of the Memphis urban 
ar-cc cilorife and : orth of the Wolf River, (2) in the 
S'--ij:heastern r:i-t along Nonconnah Creek, (3) in 
the south-centr.::.' part along Nonconnah and Johns 
Creeks in the vicinity of the southern part of the 
Sheahan vs'eil field, and Cf) in the western part in a 
belt along tne .Mississippi River.. These four areas 
are important necause the thinness of the confin
ing oed and lock of thick ciay beds indicate areas 
with high potential for leakage. The existence and 
boundaries of these areas, particulariy the belt 
along tne Mis.'->;s5ippi River, are highly interpre
tative because of the sparsity of geophysical-log 
control. The areas alongJhe Wol_fJlivei^and along 
N^^nconnah Cr'.^ek are the westward_extensions_ of 
a .much larger area in _the_southeaste;rn_ part o f t h e 
Memphis area where the confining bed overlying 
the Memohis iand is known to be absent (Crm^r_ 
anc'Parks, 1^~£, figs.'"^-7). 

T'ne F ] C J : Island confining bed is relatively 
thick and contains much clay at most places (figs. 
3 and 6).. Tne.-efore, downward leakage from the 
iV'em.phis Ssnc :o the Fort Pillow-Sand or upward 
l£a-;age frcrr, rne Fort Pillow Sand to the Memphis 
Sand Drobabi^' is small. 

Water Levels 

Dii iere-res in hydraulic head among the 
aquifers •ie Memphis area result in vertical 
hydraulic gradients which create a potential for 
inieraouiier e.'̂ .change of water. To determine the 
areal distriojtion of the head differences between 
t - e various a-uifers, water-level information for 
each of the acuifers was collected in the fall of 
.'^'S- and v-.a:er-table and potentiometric maps 
were preparec (figs. 7, 9, and 10). 

Vv'ater-Table Conditions 

The vv-ater-table configuration in the shallow 
aauiiers {fi'v-.-;£l deposits and alluvium) is a sub
dued repiica of the land-surface topography (fig. 
7;." vt ater le'v'eis are generally at. higher altitudes 

beneath iand surface i 
valleys. The water-taoi-
of the top of tho .'̂ atur,: 
as measured in unused w-
table aquifers). The ai" 
ranges from ISO to }•• 
Although the water-:a;, 
water-level measj-err:-;-:. 
as primary contro:, lov.-
streams in the area an: 
wells no longer avciiiac 
used as supplemental co: 

Water-levels in tr.-
areas unaffected b\' pu,-
sonally and over long per. 
in the amount cf uater 
are low in the fall and c: 
depletion of water in s; 
of water from t.'ie wi : 
base flow of streams O'J: 
fall. Water levels are n; 
summer as a resul: c; 
during the winter anc 
excess or deficient rair;:,. 
of water in storage in . 
Water-level changes '.::". 
more gradual. G-anarti 
that the hydrograph c: .. 
deposits in a wcocea .. 
Memphis, indicates a -r.• ; 
the amount of v.a:er in 
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The potentiometric surface of the Memphis 
Sand indicafrs smiall cones of depression around 
major pumping centers tnat are superimposed on a 
large regional cone v>hicn reflects the composite 
effect of pumping in tne Memcnis area (fig. 9j. 
The small cones of depression shown on the 
Memphis Sand potentiometric map are centered 
at MLGW weJi fields or areas of major industrial 
pumping. Tht altituoe cf the potentiometric sur
face in the Memphis Sand ranges from less than 
130 to 270 feet above sea level with the lowest 
altitudes at •\''.aiiory and Allen well fields. 

Water levels in the .Viemphis Sand are com
monly at their lowest during August or early 
September a-"': a'e con-.r-ionly hi'^-hest during March 
or April. VX ater leve is ;n the ;\. emphis Sand have 
oeclined in tne .'.iempnis area in response to long-
* ' 'm increases in pumc;-:g. but tnese declines have 

; been unifcm tnroL'cnout tne area because of 
the non-uniiorrn cistriojijcn c; withcrawal frpm 
wells fielcs with : ; ~ c . Continued water-level 
declines near o'jrn>:ng centers a:-e caused by limi
tations on ::,c aC'ii;:)' oi the acuifer to transmit 
v^'ater rapidl)' irorr the recna.'',ce area to areas of 
concentrated pumping rather tnan oy a lack of 
a\'ailable rec'mr^e. Tnis is indicated b}' the fact 
that water levels na\e not declined in tne 
recharge area, in outiying pir-ts of the Memiphis 
area, annual water-ieve! fluctuations are caused by 
variations in annual rainfall combined witn a 
aelayed resoonse to distant pumping; fluctuations 
in and neac iarge wel; fields are caused primiarily 
bv changes in curr.Ding rates (Graham., 19S2, 
D. 10-12). . 
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area total hydraulic head in the Fort Pillow Sand 
equals or is higher (D'US) than the total hydraulic 
head in the .Memphis Sand, and the vertical! 
hydraulic gradient creates a potential for the 
uDward movement of water from the Fort Pillov.-
Sand to the Mempnis Sand. Head diflerences in 
the central part of the Mempnis urban area are 
generally highest in areas where intensive pump
ing from the .Mempnis Sand in .VILGW well fieias 
has caused lowering of the potentiometric sur
face. In the eastern and western parts of the 
Viemphis urban arf..a, the totai hydraulic head in 
the Fort Pillow Sand is less (m,inus) than that oi 
the • Memphis Sand, and the vertical hydraulic 
gradient is downward. Movement of water is 
from the Mempnis Sand into the Fort Pillow-
Sand. The greatest differences in head are near 
West .Viemphis, A'-k., where pumping has lowered 
the potentiometric surface in the Fort Pillow 
Sand, and along the eastern boundary of the 
Memphis urban area, where the potentiometric 
surface of the .Viemphis Sand is high. 

isctooe Data 
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Isotopes of carbon and hydrogen occur in 
trace amounts iarge enough to be determined 
quantitatively through routine analyses. Carbcn 
isotopes can be usee to approximate the apparer.c 
age of water; tri:icm can be used to give a quali
tative indication c: tne presence of very recenc 
recharge to an acuifer. In the present investi
gation, samples of ground water were analyzed to 
determine concentrations o: two isotopes c; 
carbon (carbon-K and carDon-13) and one of 
hydrogen (tritium). 

Carbon Isotopes 

Carbon isotope data f c water from I'T weiis 
(fig. 13) in the 'Memiphis area—one in tne ilu\-;ai 
deposits, tweh'e in the Me.mphis Sand, and one in 
the Fort Pilio'̂ v Sand—were obtained. Unadjustrc 
carbon-K, carcC'n-i3,/carbon-'2, and adjusted 
carbon-14 values are given in taoie 2, along 'i^.tn 
the correction :actors usee. .Viethocology icr 
adjusting carbcn-i- data is discussed in the set
tion entitled "Supplemental Explanation of Isotope 
Data" at the enc cf this report. . . 
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.-''in unsuccessful atte.mpt was made to use 
the 'echr i ique descr ibed aoove to prov ice an e s t i 
mate ct '.he VC t i c a l exchange of v%ater be tween 
the f i ' j ' . ' ia l deC'-n.sits and the iMemphis Sand. Tiie 
te inpe ra tu re ca ta obta ined f rom geopl iys ica l logs 
ind ica te , in areas of intense pumping , tne ground 
wa te r is not in t h e r m a l equ i l i b r i um in t he c o n 
f i n i ng bed be tween the f l uv i a l deposits and tne 
Mem.pnis Sand. This is ind icated by the f a c t ti-.at 
in several of the wel ls the water gets co lder v.'ith 
depth in the upoer par t of the v.'ell. The ana
l y t i c a l so lu t ion used above is not s t ra ight forv^ 'ard 
in th is s i t ua t i on , and more de ta i led i n f o r m a t i o n is 
needed before t e m p e r a t u r e - p r o f i l e data can be 
used to q u a n t i t a t i v e l y est i rnate the exchange c: 
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POT£.\'TiAL FOR LEAKAGE 

••.;-:£ beds over ly ing and u n d e r l y i - ; 

an sen*: i;v are not compiet -cc ' 
imperc ieab ie , anc an in te-change o i v^-'ater occu ' s 
na tura l l y oetween tne ar tes ian acu i fe r and sha l 
lower 0 ' deeper aou i ie rs oy leakage th rough the 
con f in ing bees. The amount of ieariage tna t 
occurs depends on the th ickness and nyd rauhc 
c o n d u c t i v i t y of the con f in ing bed and t'-^e d i f f e r 
ences in hydrau l ic head between the a c u i f e r s . in 
the .Viemphis a-ea, the po ten t i a l for leakage ;s 
least where a con f in ing bed is t h i ck a n . conta ins 
miucn c iay and where head d i f fe rences are sm.all, 
anc : : is c rea tes : whe-e a conf in ing 'oec is t h i n er 
acsent and -^vnere head c i f f e rences are l a rge . .ht 
mcst Places, tne Dctent ia l f o r leakage fa l i s 
bet'^veen these extremies. Because tne c h a r a c t e r 
is t ics c i tne c p - i i n i n g oeds and the c i f i e r e n c e s ;n 
tne ^yz ra ' j l i c neacs can vary s -ea t l y o-.-er 
re^atiN'ely short distances ;n the Mempnis a r e a , an 
assessment o i the po ten t i a l for leakage among tne 
aqu i fe rs can only be genera l i zed . Much add i t i ona l 
work would be needed to assess spec i f i c areas or 
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par t a;c 
area is 
wa te r c 
the so'_: 
9). i t n 
DumiDec 

in the ;\'r?r-ph 
tne JacKSP'-uP 

uroan a-ea •.ve--r 
upper Cla ioorne cor -
and a high cot ent ial 
i t e r f r o m tne '^-ate'^-
••-- \ :emphis Sand ( i i c . 
::e eastern part aic:.c 
2) in the sout i ieaste:: : 
:•;. [3) in ti-ie s o u f -

n-r 
water 

I- c- abser 
.- . 'ement c i 
: -ect ly in:c 
.. are: (1) ;r 

'•'••'oif R iver 
cconnah Cr 
eng Nonccnnan and Johns •-retr:c, 

•es te rn par : in a be l t a.'ong tn-c 
- r . The ic- . -nt i f icat ion cc tnese 
- imar i l y on a m.ap of the tnicknecs 
..pper Claippr: ' !e con f in ing ped ( i i . . 
c-'icence is a -a i iao ie t ha t indicates 
: vv'ater-tap.-: acu i fers is t n t e r c c 
. -J in the a-ca ;:. the soutn-cent -a . 
- ccnnah a n c . j o n n s Creel-::. I n . ; 
.ant i n tne c i rec t i on f r o m whicn 
n-ough tne .'.leimpnis Sane t owa- : s 
c t c f t h e - S ' c a h a n u-eli i l t i d ( i . : . 
ti'ie source r:: seme of t - e w a t t ; 

J ;n tn i s par t c i tn is we l l f . e l d . 

: \ ' e r t i ca l ieai>age of -A-ate- i-orn ti-e 
c f e r s t o tne iViemphis Sand alone 
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aauifers to the Mem:: ; . ! j j .- id m the .Memphis urban area. 

.^'cnconnah Creek south o f Sheanan w e l l f i e i c h ; 
been prev icus iy suspected, .•^.cccrding t o : \ 's r .c 
( ;963, p. BS), an i n t e r p r e t a t i o n p i d ischarge mcc 
surements rriaae aiong . \onconnan Creek SU^.^P-CC-
t na t G.l i t ' ' / s PI v/ater must nave been c i - .e- : - ; 
to under f low along a 1 1/2-rni le segment c 
N.cnconnah Creek south of tne Sheahan v-,̂  • I 
He ld . He also s ta ted tha t f o r several years aur ic 

tne f a l l months the channel o f N'onconnan Creek 
in th is area was 0Ds;-\ 'ec t o be compieteiN p-\', 
a l though s t i l l f a r t h e r upstrea.m and down.s:-eam 
tne channel had s.pfne i i o w . Since ,\vT:a."'s 
i nves t i ga t i on , the cn-'.nnel ana f looo p;a:n c i 
Nonconnan Creek nas p-aen grea t ly : : ioc: i ;ec py 
dredging, the emplacement of f i l l , ano con
s t ruc t i on o f br idges a;:c i n t e r s ta te 1-2^^0. 
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* Evioences, identified du-ing tiie pre ;nt 
estigation, that cownward vr-tical ieaka^:'- ci 

uater occcrs fron'; t.'.e uater-t-ace c.3a,:ers lo tnr; 
Me:nphis Sand in the southern Cr.-t of tne Sheanan 
'v.e!i field near Noncomiah Cre'.-: are: ( D a niap ci 
tne water-taPle surface inaicac-s a depresMon in 
c;e v,'ater table ( i i c 7); (2) c e h\'dro.srann cf 
opservation well pr::K-73 sl'i'. 
decline cl the water level ir 
acuifer, dating back ai:nost : 

r' :npmg c 

s a cont ini,.ious 
the water-taoie 
th? begini.n^ o! 
in this area iiijc. 
ces oetween trie 
:;pn,is Sane snov>.-

m the .Mempnis Sane 
(3j a map of tne nead diffe-c 

water-table aquifers and the i.i'; 
tnat these head differences raiipe i r c n t o to 60 
feet and provide a potential ior Gov,-r:ward ver
tical leakage (fig. II): {if) isotone data,for both 
carbon-l^i and tritium concentrations, indicate 
that recent water has entered tne iVIe.mphis Sand 
in the vicinity of wells Sh:K-73 and Sh:i\-7k (tabie 
2); and (3) geothermal data show tnat in well 
Sh:K-72 the uphole temperature was Ic.S "C at a 
depth of 120 feet and the coolest temperature 
u'as 16.1 °C at 230 feet, -.i-'nicn indicates 
cou'nward vertical 1 iakage ita;'̂ ic- .>;. 

In addition to downwar.p 
fro.m the water-taoJe aquifers 

anc, head differences oetween 
=:nc the Fort .̂ illov,̂  Sane in the c 
iViemohis urban area indicate a 

cre; a pc 
the 

nd cc 
Beca 

gradient th 
".•e-tical leakage from 
t:^rough tne Fjour isia 
.'Mempnis Sand (fig. 12;. 
confining bed is rejatively thicr; 
much ciay (figs. 3 and 6), upv.arc 
the Fort Pillow Sand 
probably small. 
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- leaKape irciT: 
e.mohis Sand is 
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Tne Memphis 
Sand provides about 93 percent oi the water .used 
in the Memphis area ior municipal and. industrial 

ma-;e up tne \^a:er-:aD;e \U-i 
anci tne ;Vie.mphi£ Sand and Fo 
tne artesian (confined) aquiit 

water suppl 
about 3 per 
Mgal/d fron 

The pri-iccj; c 
area are (1) t.nc .7c;; . 
of the Claiho-';:;' C.' 
Formation. Tric G.̂ ĉ 
bed separat-ps ::;e .. 
Memphis' San.;!, t;.--
separates the .'iie.mp; 
Sand. 

' The JacKSpn-i.i; 
in the Memp.'iis ur: .; 
feet in thickness, a-i 
beds thicker tnan 1 'G 
ranges from 0 to 2.:-
the Memphis urcan p 
Jackson-upper Ciaip 
absent; consequ-cnti, 
from the uacer-ta;-
Sand is high. Ticcsc 
eastern part oi tne 
north of V̂i oii 'c\-e-. 
along iNonccnnan C-
part along 7--on conn 
vicinity of tne sp-:n 
field, {ifYir, cca .vrc: 
.Mississippi R;ve-. 
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Mississippi icivpc 
because oi tne icC.-: : 
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Four general a.-eas ir, 
e ioentified v,iiert tne 
'"ifining bed is th in or 
potential for lea-:age 
.iers to tne Mei-riPhis 
-i areas are: (1) in tn-p 
:• urban area alon^ and 
the southeastern car: 
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i c ' c i ' in one -observat ion u-ell, i nd i ca tes ti ' ia: 
p^:;.pi:'P, stress in the Memph.s Sand has I cve rec 
.-•;:c.,'- . els in the over l j ' i ng v. .,:-;ter-table ac . ' . i e r . 

Head d i f f e rences between the \*.'ate r-t able 
acu i ie -s and the iVlemphis Sand range f r e e 0 to 
I e : ;" the Viemphis urban area. A r e a i j y . the 
t ; 'cal h'.'crriulic head, as re la ted to sea ie \ 'e l , m 
tne w a : e - - t a b l e aqu i fe rs equals or is greater than, 
.,,..... -vc ' -au i ic head in the .Viemphis Sand. Tnere-
.... - , .nrougnout the en t i re area, the ve - t i ca i 
h\ 'c-; iui;p p-adient c reates a po ten t i a l for JOVI-T;-
u p - p :nove:nent of water f r om the w a t t r - t a b l e 
aqu i le rs to the .Viemphis Sane. 

Head d i f f e rences between the Memphis Sana 
) trie For t P i l low Sand range f r o m about minus 
to pius 50 f ee t in the iV'emphis urban area. 
ouchout the cen t ra l pa r t , t o t a l hydrau l i c heed 
:he For t P i l low Sand equals or is g rea te r (piu;-,) 
n t o t a l hydrau l i c head in the Memphis Sand, 

c -p v e r t i c a l hydrau l ic g rad ien t creates a 
ent ia l l o r upward movemient of w a t e r f r o m tne 
: :'^i;lpA' Sand to the ulemphis Sand, in trie 
te r i i :dr-td wes te rn par ts o i t h e Mempn is u r j a n 
a. t o ta l nyd-au l i c head in the Fo r t Pilio-w Sane 
ess dminus) than tha t of tne F o r t Pillpv,- Sana. 

tne v e r t i c a l hydrau l ic grad ient creates a 
en : ia l f o r dowm^'ard n'lP'-ement of '.^-'ater i rzr- ; 
:v:emphis Sand to the Fo r : P i l l ow Sand. 

Ti-ir 
in ; 
tha 
anp 
Dot 
r n -

cons 

"'••e v e r t i c a l d i s t r i bu t i on of c a r b o n -
:-:>i.-. :;:e i l u v i a l deposi ts, .•.'le-'nphis Sand, a 
F i i i ow 1-and near the center of p u m : 
Mei'Mphis show an increase in the relat i-ce 
tne v-.-a:er w i t h depth. Tne areal distr;pi,. 
c a r b o n - i ^ da ta for wa te r i - o m the upper 
the ,'oemphis Sand ind icates tha t r e l a t i v e l y 
water has been brought i n to the major 
cep-ession in the po ten t i o : ne t r i c su r face pf tne 
Mp-nphis Sand a t Vle.miphis, e i t he r by i ' lPr.zcntai 
rn'ovemenr th rough the acu i fe r or by cP'An-.va-c 
lea- ,a;e. C a r b o n - I t and t r i t i u m iso tope clata i n c i -
ca te tha t some wa te r frc.m recent p rec lp ; ta t ;pn 
nas en te-ed t he .Vlem.phis Sand in tne scutnern 
par t c i the Sheahan we l l f i e i d . 

~'re normial near -su r iace geotherm.a; c - a p : e - : 
in - r e 'ciemphis area, b e l c c a depth o i I CJ i e e : 
•v. as ee te rm ined to be 0.6 "'C per 100 fee t . Te~"-
pe.-c:ure logs miade in obse-vat ion wei is in areas 
-:v-. ay f r o m areas of intense pumping showed, wicn 

-. few exception.-., 
i c-mperetu-e logs 
' ..servatiO', wel ls 
• ' lowed a p-onouri; 
: i e id . The cooie 
•. c-il f ie lcs >vas 1 .;:. 
:;.? niear: annua; 
• 'cars of record a : 
' c ra ture reco rde " 

:;-aaients for we . ; 
I r j m the Mempn: ' . 
• - j d i en t ior c 
•eci iarge py dowrr., 

p-mal geo tnerma l p'c 
:a.ie in abanconed 'v.-c; 

c -i- i ; '" ' '.* ell f ie lds ct 
; c ;s tpr t ior i in the gec:: 
" • 'cpe.-ature reco rde " 
'•C. 1,̂ men IS 1 °C ccv:c 
I- ;e.n":pprature basec 
•;:':;;nc. a^-c tne war:i-:^-' 
a> i;..2 " C . The geo:^ 

I.n areas ae lected b.v p; 
:;::P are less than t i ' i c ' 

'•W'lnphis a-ea, mci 
d vp-c ica i leakage. 
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: ing 

The depth :o tne cooiest ternp': 'rature 
langed f r om 100 :^- -'.•'.. i ee t below land sur iace in 
:ne Mempnis a rea . I n e areal d is t r ibu t ion o i t he 
Cicpth to coolest :-.'^.n-.icerature is s imi la r to the 
po ten t ion ie t r i c su i i ace in miaior cone o i depres
sion in tne Mei-r::-.:;is Sand, ind ica t ing a general 
component o f ao'...:".wa.-d v e r t i c a l leakage in the 
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2 6 2 0 1.i;i-TI«CHL£>«OrrMA»llE 

iki,.4t( 300 n»/24H MOD 
eye-rt>t 100 mf MUD 
eye-rtw 2 in»/24H SEV 
ih t^us LCU>-n rm/m3/IOM 
ifa)4iui TCLo:350 ppoiiPSY 
orWunr TDLo=670 mgA?: GIT 
ihl-bmn TCLo:920 pp«ii/70M :CNS 
orl-rmt LD50:10300 nxi/kt 
ih)-nt LCLo: lOOO ppm 
ipr-rat IDX-SIOO mj/kj 
ort-mut LDJO-11240 mt/kg 
ihlnniu LCLo: 1 IOOO ppm/lH 
ipr^aus LDSO=4700 tof/iis 
orMog LD30:7S0 mg/kg 
ipr.<tog LD50:310O m*/kg 
ivn^dog LDLo'95 mgAg 
orl-rbt LDSO •5660 mg/kg 
lai- t t l LDLo^SOO mg/kg 
orl.gpg LDS0:9470 mg/kg 

2SZP/aC .J8,72 
AIHAAP 19.3S3.S8 
28ZPAJC - J«,72 
JOC3HA7 8.338.66 
WEHSAL 10.82.73 
N T I S " PB2S7-185 
AIHAAP 19.333.38 
N T I S " PB257-185 
FMCHA2 -.0317.80 
N T I S " PB237.I83 
NTIS** PB237-185 
HBTXAC J.72.39 
TXAPA9 13.287.68 
FMCHA2 -.0317,80 
TXAPA9 10.119,67 
HBTXAC 5,72.39 
AIHAAP 19.353.38 
HBTXAC 5.72.39 
AIHAAP 19.353,38 

Aquatic Toxicity Rating; TLm96 = 100-10 ppm WQCH M • 
3,-,74. Carcinogenic Determination: Indefinite lARC** 
20.515,79. 

TLV: Air: 350 ppm DTLVS* 4.269,80. Toxicology Re
view: FA2MAE 18.365,74; EATR"* EB-TR-75047; 
AIHAAP 40,A46.79. OSHA Standard: Air: TWA 350 
ppm (SCP-J) FEREAC 39.23540,74; DOT: ORM-A, 
Label: None FEREAC 41,57018,76. Occupational Ex
posure to 1,1,1-Trichloroethane recm std: Air: CL 350 
ppm/15M NTIS**. NCI Carcinogenesis Bioassay 
Completed; Results Negative (NCITR* NCI-CG-TR-
3,77). Currently Tested by NTP for Carcinogenesis by 
Standard Bioassay Protocol as of December 1980. 
"NIOSH Manual of Analvtical Methods" VOL 1 127, 
VOL 3 S328. NIOSH Current Intelligence BuUetin 27, 
1978, Reponed in EPA TSCA Inventory, 1980. EPA 
TSCA 8(a) Preliminary Assessment Information Pro
posed Rule FERREAC 45,13646,80. 

THR: In hmn it causes PSY, GIT, CNS effects. A MOD 
skn irr, a SEV eye irr in rbts. LOW ori, ipr, ih! in 
rat, mus. MOD ori, ipr dog; Narcotic in high conc. 
Causes a proarrhythmic activity which sensitizes the 
heart to epinephrine-induced arrhythmias. This some
times will cause a cardiac arrest particularly when this 
material is massively inhaled as in drug abuse for eu
phoria. Reacts violently with NjO*. Oj, Oj liquid, Na, 
NaOH, Na-K alloy. 

Disaster Hazard- Dangerous; see chlorides. 
For further information sec Vol. 2, No. 1 of DPIM Re

pon 

ILl^TRICHLOROETHANE 

CAS RN: 79005 NIOSH # : KJ 3150000 
mf: CaHjClj; mw: 133.40 

Liquid, pleasant odor, bp: 114", fp: - 3 5 ' , d; 1.4416 @ 
20V4», vap. press: 40 mm @ 35.2". 

SYNS: 
ETHANE TMCHLORIDE •niOJCHU»OErAN(l,l,2) (TOL-
KCI-C04579 ; ; : - ; : - B H ) 
BETA-TMCKLOROmiANE VINY3. TWCHLORIDE 
1.2,2-TUCHlAltOETMANE 

TOXICITY DATA: 3 
ikiHftx SOO mg open MLD 
tkn-rbt 810 mg/24H SEV 
eve-rtx 162 mg MLD 
•kn-fPt 1440 mg/l SM 
cy»-fp(i.«kji 2880 ug/kg 
ort-mus TDLo:7* pn/kg/7«W. 

PCAR 
ori-muj T D : 1 5 2 gm/k*/7gW.l: CAR 

orl-rat LDSO-1140 mg/kg 
ibl-rai LCLo:SOO ppm/tH 
iprnnut LDSO:994 mg/kg 
•cu-mut LDSO: 227 mg/kg 
ort-dog LDLo^SOO mg/kg 
ipr-dog LDS0:4S0 mg/kg 
ivn-dog IDLo.°9S mg/kg 
ihl-cat LCLo: 13100 mg/m3/4.3H 
icu-rbt LDLo:SOO mg/kg 

CODEN; 
UCDS»» 6/28/72 
JETOAS 9,17l,')i 
/ r rOAS 9,171,76 
APTOA6 41^g,T7 
APTOA6 41J98T7 
NCITR* NCl-CG-TTJ 

74,78 

NCITR' NCI-CG-TR 
74,7g 

U C D S " 6/28/72 
AIHAAP 3O,470.M 
TXAPA9 9,139,66 
JPETAB 123024.58 
AJHYA2 16.325.32 
TXAPA9 10.119.67 
OJPPAL 7J03.34 
AHBAAM 116,131.36 
OJPPAL 7J05,34 ' 

" ' • ^ . 1 

?1 
Aquatic Toxicity Rating; TLm96:100-10 ppm WQCHM* 

3,-,74, Carcinogenic Detennination: Animal Positive il 
lARC** 20,533,79. irJ 

TLV: Air: 10ppm (skin) DTLVS* 4,406,80. Toxicologi 
Review: FA2MAE 18,365.74; AIHAAP 40.A46 7 ^ ' 
27ZTAP 3,146,69. OSHA Standard: Air: TWA lOrJm^" 
(skin) (SCP-J) FEREAC 39,23540,74. NCI Carcinc^ 
genesis Bioassay Completed; Results Positive: Mouie 
(NCITR* NCl-CG-TR-74,78). NCI Carcinogenesb 
Bioassay Completed; Results Negative: Rat (NCITR* 
NCI-CG-TR-74,78). "NIOSH Manual of Analytical 
Methods" VOL 1 127, VOL 2 S134. NIOSH Currem H 
Intelligence Bulletin 27, 1978. Reponed in EPA TSCA " 
Inventory, 1980. EPA TSCA 8(a) Preliminary Assesŝ  
ment Information Proposed Rule FERREAC 45 
13646,80. 

THR: HIGH ivn, scu and MOD ori, ihl, ipr and dermal 
MOD skn irr and SEV eye irr in rbts. Trichloroethane 
has narcotic properties and acts as a local irr to the 
eyes, nose and lungs. It may also be injurious to the 
hver and kidneys. A fumigani. An exper CARC. MUT 
data. 

Disaster Hazard: Dangerous; sec chlorides. 
Incomp: K. 
For further information sec Vol. 2, No. 6 and Vol. 3, 

No. 2 of DPIM Report. 

1,1,1-TRICHLOROErHANE mixed with 
TETRACHLOROETHYLENE (3:1) 

NIOSH # : KJ 3950000 

SYNS: 
DOWCLENE 

TOXICITY DATA: 
orl-nit LDSO-'15 gm/kg 
ihJ-rit LC30--3700 ppm/7H 
ori-mus LDSO: 10 gai/k% 
orl-rbt LDSO: 13 gm/kg 
ori-gpg LDSO:6 gm/kg 

EC CLEANEK 

2-1 CODEN: 
AIHAAP 24,541,63 
AIHAAP 24.541.63 
AIHAAP 24.541,63 
AIHAAP 24.541,63 
AIHAAP 24.541,63 

THR: LOW ori, ihl in rat; LOW ori in mus; ori in %;. 
- and ori in gpg. •- •— 
Disaster Mazard: When heated to decomp it emits veiJ: 

tox fumes of Or . 
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TRICHLORO ETHYLENE 2621 

: TRICHLOROETHANOL 

NIOSH # : KM 3850000 CASRN: 115208 
Bf: CHsCljO; mw: 149.40 

^Lquid. mp: 17.8°, bp: 150° @ 765 mm, d: 1.54 @ 25V 
"4*, vap. press: 1 mm @ 20°, vap. d: 5.16. 

SYNS: 
Ii2-T»ICHL0R0ETHAN0L 
•ntCHLOROETHYL ALCOHOL 

TOXICITY DATA: 
•DO-un 5 uL/pl>te/2H 
•rt-nt LDSO-600 mg/kg 
^ - fu LDLo:300 mgAg 
W^nus LDSO:201 mg/kg 
»ni-rt)i LDLo:50 mg/kg 

2.2.2--nilCHLO»OETHYL ALCO
HOL 

3-2 CODEN: 
CBINA8 30.9.80 
12VXA5 8.1069.68 
JPETAB 63.453.38 
28ZPAK -,78,72 
JPETAB 63.453,38 

Reponed in EPA TSCA Inventoo', 1980. 
THR- HIGH via ivn and ipr routes, MOD via oral route. 

An anesthetic. MUT data. 
Disaster Hazard: Dangerous; see chlorides. 

TRICHLOROETHENYLSILANE 

NIOSH # : W 6125000 CAS RN: 75945 
mf: CjHjCljSi; mw: 161.49 

Fuming liquid, bp: 90.6°; d: 1.265 
16°F. 

25°/25°; flash p: 

VINYLSILICON TRICHLORIDE 

VINYL TRICHLOROSILANE 

CODEN: 
AMIHBC 10,61,54 
UCDS" 1/19/72 
AMIHBC 10.61.54 
AMIHBC 10,61,54 
UCDS" 1/19/72 
HYSAAV 34.334.69 
HYSAAV 34.334,69 
AMIHBC 10.61.54 

SYNS: 
'**1CHLORO(V|NYL)SILANE 
•TWCHLOROVINYL SILICANE 

TOXICITY DATA: 
•Itt-rbt 1 mg/24H 
•te-rbt 625 mg open SEV 
«y^rbt SO ug SEV 
«»l-r»t LDSO: 1280 mg/kg 
"W-rat LCU:500ppm/4H 
«rt-muj LDSO:3160 mg/kg 

- iW-muj LCSO: 3020 mg/m3/4H 
^*n.rt)t LDSO=680 mg/kg 

1̂ Aquatic Toxicity Rating: TLm96:100-10 ppm WQCHM* 
:. 4.-,74, DOT: Flammable Liquid, Label: Flammable 

Liquid FEREAC 41,57018,76. Reponed in EPA TSCA 
Inventory, 1980, 

^ R : MOD ori, ihl, skn. A skn, eye in. See also chlorosi-
/ lanes, 
[fire Hazard: Dangerous; reacts violently with water, 
^ moist air. 
f̂ isaster Hazard: When heated to decomp it emits tox 

fumes of c r . Will react with water or steam to produce 
tox and conosive fumes. 

^ ̂ -^^TRlCHLORO-l-ETHOXYETHANOL 

' ^ RN: 515833 NIOSH # : KM 4725000 
.^•- C«HTC1,0,; mw: 193.46 

; ̂ "ystals, less sol in water than chloral hvdrate, sol in 
;_*8aaic solvents, d: 1.143, mp: 47.5°, bp: 116°. 

"SYNS: 
L ^ ^ F C A L ALCOHOLATE CHLORAU ETHYL HEMIACETAL 
^ ««U)RAL ETHYLALCOHOLATE T«ICHLOROACETAU>EHYDE 

M O N O E T H Y L A C E T A L 

TOXICITY DATA: 
ori-rat LDSO:880 mg/kg 
orl-dog LDLo: 1200 mgAg 
ori-cat LDLo:SOO mgAg 
orl-rtrt LDLo: 1100 mgAg 

CODENt 
JPETAB 78,340.43 
JPETAB 78.340.43 
JPETAB 78,340.43 
JPETAB 78.340.43 

Reponed in EPA TSCA Inventory, 1980. 
THR: MOD via oral route. 
Disaster Hazard: When heated to decomp it emits tox 

fumes of C r . 

TRICHLOROETHYLAMINE 

mf: CJH4CI3N; m w : 148.41 

S Y N : TCEA 

TOXICITY DATA; 
mmo-asn 1700 umol/L 

NIOSH # : KR 9850000 

CODEN: 
SOGEBZ 6.220,70 

THR: MUT data. 
Disaster Hazard: When heated to decomp it emits very 

tox fumes of Cl" and NOx. 

TRICHLOROETHYL CARBAMATE 

CAS RN: 107697 NIOSH # : FD 1750000 
mf: CHiCljNOi; mw: 192.43 

S Y N : CARBAMIC ACIO 2.2,2-TRlCHLOROETHYL ESTER 

TOXICITY DATA: 3 CODEN: 
ipr-mus TDLo:3250 mgAg/13W.I 

T F X : N E 0 
ipr-mus LDSO:500 mgAg 

JNCIAM 6.99.47 

JNCIAM 8,99,47 

THR: An exper NEO. MOD ipr. See also esters, carba
mates. 

Disaster Hazard: When heated to decomp it emits very 
tox fumes of Cl" and NOj. 

NIOSH ^-. KX 4550000 

TRICHLORO ETHYLENE 

CAS RN: 79-01-6 
mf: CjHCl»; mw: 131.38 

Mobile liquid; characteristic odor of chloroform, d: 1.4649 
@ 20°/4°; bp: 86.7°; flash p: 89.6°F; lel = 12.5%; uel 
= 90% @ above 30°; mp: -73°; fp: -86.8°; autoign. 
temp.: 788°F; vap. press: 100 mm @ 32°; vap. d: 4.53. 

SYNS: 
ACETYLENE TRICHLORIDE 
I -CHLORO-2.2-OICHLOROETH-

YLENE 
1, l-OICHLORO-2-OlLOROETH-

YLENE 
DOW-TRI 
ETHYLENE TRICHLORIDE 

NC1-C04546 
TRICHLOORETHEEN (DUTCH) 
TRICHLORAETHEN (GERMAN) 
TRl-CLENE 
TRICLORETENE (PTALIAN) 
VESTROL 

SKIN-AND EYE IRRITATION 
DATA: 3 CODEN: 
eye-hmn 5 ppm JOCMA7 2,383.60 
skn-rtK 500 mg/24H SEV 28ZPAK -,28,72 
eye-fbt 20 mg/24HSEV 28ZPAX -,28,72 

MUTATION DATA: CODEN: 
mmo-s«t 100 uL/plate NIOSH* 5AUG77 
mmMat 5 pph/2H ARTODN 41,249,79 
mnu-niic 10 mL/L MUREAV 48.173.77 



2622 •IphsTRlCHLOROETHYUDENE GLYCEROL 

sli-muft-ipr 1 mmol/L. 
dns-mus-orl 2300 mg/L 
dn»-mus:bmr 1 mmol/L 
bma-mus/unc 400 mg/kg 

REPRODUCTIVE EFFECTS 
DATA: 
ih)-rai TCLo:1800 ppm/24H fl-2D 

Pfeg) 
ihl-rat TCLo:l00 ppm/4H (6-22D 

ihl-rai TCU:1800 ppm/6H (1-20D 
preg) 

TUMORGENIC DATA: 
ihl-rat TCU:SOO ppm/6H/77W. 

l:ETA 
orl-mui TDLo:455 gAg/7gW-I:CAR 
ihl-mus TCLo: 100 ppm/6H/ 

77W-l: ETA 
ihl-h«m TCLo: 100 ppm/6H/ 

77 W-I: ETA 
ori-mus T D : 9 1 2 g/kg/7gW-I:CAR 
ihl-mus TC: 500 ppm/6H/77W-I: ETA 

TOXICITY DATA: 
orl-hmn LDLo:7 gAg 
ihl-hmn TCU:6900 mg/MV 

1 0 M : C N S 
ihl-hmn TCLo: 160 ppm/83M :CNS 
ihl-hmn TDLo:812 mgAg:SYS 
ihl-man TCLo: 110 ppm/8H:lRR 
ihl-m«ji LCLo:2900 ppm 
orl-rat LD50:4920 mg/kg 
ihl-rat LCLo = 8000 ppm/4H 
ori-mus LDSO:2402 mgAg 
ihl-mus LCLo:3000 ppm/2H 
ipr-mus LDSO:3000 mgAg 
ivn-mus LDSO:34 mgAg 
orl-dog LDLo:5860 mgAg 
iprKiog LDSO •• 1900 mgAg 
scu-dog LDLo: 150 mgAg 
ivn-dog LDLo: 150 mgAg 
orl-cal LDLo:5866 mgAg 
ihl-cat LCLo:32500 mg/M'/2H 
orl-rbt LDLo:7330 mgAg 
scu-rbt LDLo: 1800 mgAg 
ihl-gpg LCLo:37200 ppm/40M 

MUREAV 46.202.77 
N T I S " AIVA080-6J6 
NTIS** AD-A080-636 
JEPTDQ 1,411,78 

CODEN: 

APTOD9 19.A22,80 

JPHYA7 276.24P.78 

TXCYAC 14.153,79 

CODEN: 
ARTODN 43.237.80 

NCITR* NCI-CG-TR-2,76 
ARTODN 43.237.80 

ARTODN 43.237.80 

NCITR* NCl-CG-TR-2,76 
ARTODN 43.237.80 

CODEN: 
ARTODN 35.295,76 
AHBAAM 116,131.36 

AIHAAP 23,167,62 
BMJOAE 2,689.45 
B J I M A G 28.293,71 
NZMJAX 50.119.51 
AIHAAP 30,470,69 
AIHAAP 30,470,69 
NTIS" AD.A08O-636 
AEPPAE 141,19.29 
JETOAS 7(4),247,74 
CBCCr* 6,141.54 
12VXA5 8,1069,68 
TXAPA9 10.119,67 
HBTXAC 5,76,59 
OJPPAL 7,205,34 
NBTXAC 5,76,59 
A M B A A M 116,131,36 
HBTXAC 5,76.59 
OJPPAL 7a05,34 
HBTXAC 5,76.59 

Aquatic Toxicity Rating:TLm96:1000-100 ppm 
WQCHM* 3,-,74. Carcinogenic Determination: Ani-. 
mai Positive lARC** 20,545,79; lARC"* 11,263, 
76. 

TLV: TWA 50 ppm; STEL 150 ppm DTLVS* 4,406, 
80. 

Toxicology Review: JTEHD6 2(3),671,77; CLPTAT 8, 
91.67;.JOCMA7 16(3), 194,74; J0CMA7 17(9).603,75; 
FNSCA6 2,67.73; BN^YMAM 54,413,78; 27ZTAP 
3,146,69. OSHA Standard: Air: TWA 100 ppm; C1200; 
Pk 300/5M/2H (SCP-J) FEREAC 39,23540,74. DOT: 
ORM-A, Label: None FEREAC 41,57018,76. Occupa
tional Exposure to Trichloroethylene recm std: Air: 
TWA 100 ppm; CL 150 ppm/lOM NTIS**. Occupa
tional Exposure to Waste Anesthetic Gases and Vapors 
recm std: Air: CL 2 ppm/lH NTIS"*. NCI Carcino
genesis Bioassay Completed; Results Positive; Mouse 
(NCITR*NCI-CG-TR-2,76); Results Negative; Rat 
<NCITR(NCI-CG-TR-2,76). Cunently tested by NTP 
for carcinogenesis by Standard Bioassay Protocol as 

of April 1982. NTP Carcinogenesis Bioassay Conu^ 
pleted as of April 1982. "NIOSH Manual of Analym^ j 
Methods" VOL 1 127, Vol 3, S336. NIOSH Curr^H 
Intelligence Bulletin 2, 1975. Reponed in EPA TSCA^ 
Inventory, 1980. EPA TSCA 8e NO; 0578014^i 
Followup sent as of April, 1979. 

THR: A strong skn, eye in. MUT data. An exper TElT^ 
ETA, CARC. HIGH ivn, scu. ihl; MOD ihl, ori, ipi.] 
LOW ori, ihl. Inhal of high conc causes narcosis aijJ 
anesthesia. A form of addiction has been observed jn i 
exposed workers. Prolonged inhal of mod conc causa 
headache and drowsiness. Fatalities following severe.' 
acute exposure have been attributed to ventricular fi. -
brillation resulting in cardiac failure. There is damage • 
to liver and other organs from chronic exposure. Casg 
have been reponed but are of questionable validity. 
Deierminaiion of the melabolites trichloracetic acid 
and trichloroethanol in unnc reflects the absorption 
of trichloroethylene. A food additive permitted in 
food for human consumption. A common air contam-
inant. 

Fire Hazard: Low, when exposed to heat or flame. High 
conc of trichloroethylene vapor in high-temp air can 
be made to bum mildly if plied with a strong flame. 
Though such a condition is difficult to produce, flames 
or arcs should not bc used in closed equipment which 
contains any solvent residue or vapor. 

Spontaneous Heating: No. 
Disaster Hazard: Dangerous. When heated to decomp 

it emits tox fumes of Cl". See chlorides. 
For funher information sec Vol. 1, No. 2 and Vol. 3, 

No. 1 of DPIM Report. 
Incomp: Can react violentiv with Al, Ba, N2O4, Li, Mg, 

liquid Oj, Os, KOH, KNO3, Na, NaOH, Ti. 

alph8-TRICHLOROETHYLlDE.N'E GLYCEROL 

CAS RN: 4692493 NIOSH # ; JI 3380000 
mf; CSHTCIJOS; mw; 221.47 

S Y N ; ALPHA-2-(TRICHLOROMETHYL)-l,3-D10X0LANE-4-METHAN0L 

T O X I C m ' DATA; 2 CODEN; 
ipr-mus LDSO •"920 mgAg 
ivn-mus LDSO: 520 mgAg 

THRj MOD ipr, ivn. 
Disaster Hazard: When heated to decomp it emits tox 

fumes of c r , 

betfl-TRICHLOROETHYLIDENE GLYCEROL 

CAS RN; 4692493 NIOSH ^-. JI 3440000 

mf; CJHTCIJOS; mw: 221.47 

S Y N : BETA-2-(TRICHLOROMETHYL)-1.3-DIOXOLANE-4-METHANOL 

TOXICTTi' DATA; 2 CODEN; 
ipr-mus LD50:959 mgAg JPETAB 81,72.44 
ivn-mus LDSO: 518 mgAg JPETAB 81,72,44 

THR: MOD ipr, ivn. 
Disaster Hazard: When heated to decomp it emits lox-

fumes of ci". 

JPETAB 81,72,44 
JPETAB 81,72.44 
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Source : C l l « « t l c A t l a s of t he United S t a t e s , U.S. Departaent of Commerce, Natioiuil C l imat ic 
Cen te r , A s h v i l l e , N . C . 1979. 

FIGURE 4 
MEAN ANNUAL LAKE EVAPORATION 

(IN INCHES) 
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FIGURE 5 
NORMAL AUNUAL TOTAL PRECIPITATION (INCHES) 
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/ TASLZ 2 

POUffiABILITT or GEOLOGIC MATERIALS* 

Type of Macer ia l 
Approxisace Range of Assigned 

Hydraul ic Conducclvlty Value 

d a y , conpact t i l l , s b a l c ; u n f r a c t u r e d < 1 0 ' ' ' c a / s e c 
mecaaorphic and Igneous rocks 

S l l e , l o e s s , s l l c y c l s y s , s i l t y 
l o a n s , c l a y l o a n s ; l e s s p e m e a b l e 
l imescone , d o l o o l c e s , aad sandscone ; 
Doderacely permeable c l l l 

Fine sand and s l l c y sand; sandy 
l o a a s ; loaay sands ; aode race ly 
permeable l l n e s c o n e , dolooi lces , and 
sandscone (no k s r s c ) ; modera te ly 
f r s c t u r e d Igneov^s snd neCsaorphlc 
r o c k s , soae coa r se C l l l 

Grave l , sand; h igh ly f raccured 
Igneous sod aecamorphle r o c k s ; 
p e m e a b l e basa l c and I s v a s ; 
ka r sc l l a e s c o n e snd d o l o a l t e 

10-5 _ i o - 7 c a / sec 

10-3 _ 10-5 c a / s e c 

>10-3 c a / s e c 

^Derived f r o a : 

Davis , S, N. , P o r o s i t y and P e r n e a b l l l t y of Hacural M a t e r i a l s In Flow-Through 
Porous Media, R . J .H . DeUest e d . , Acadealc P r e s s , Nev York,, 1969 

F r e e z e , R.A. and J .A. Cherry, GrounJwacer, P r e n c l c e - H a l l , I n c . , New York, 1979 
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/ TABLE 4 
WASTE CHARACTERISTICS VALUES 

FOR SOME COMMON CHEMICALS 

CUMiOU,yUMftAIRU 

Nachrl ( t h y l U t s M 

HatkTl r a r a U i o s l a X i l n » S o l u t l a 

• a p f c r t n l w 

U t n c JbeS4 

t a n t h l o * 

>a 
f m n u l — . I cTaMaa 

(Tual OU I D . 1) 

S u l t u r l c M14 

ta laoa 

t r lch iaTObaoaaa* 

5«K, R. I . , Paqgarpwa ^ T ^ f r c t a» of I n d u a t r t * 
Vaa Naacraad toaliUwid Co. 
iMtaaat r a t s a t l l u a * 

Tort , atll t 
eft t l w l n l l a 

J U Aaaocla taa . l a c . . Hotheoolor ' for Hottnj 
Tetoac la l e t U«at« Dupoaai S l t « » . Hay J . r 

n i a t l a a a l r m r r o t a c t l a a Haaar . la t laa . k a u a o a l t i n f n a a i . 
Vol. 1 3 . Ko. 4 1 , I » T ; . 

D.S. COMC Guard OIKZS MUAMOMB H I — l u i Dsc*» l « 7 t . 

20 
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TABLE 5 

PERSISTENCE (BIODEGRADABILITY) OF 
SOME ORGANIC COMPOUNDS* 

Vi lL t f l • 1 

« l d r U 
W n t D p y r * n * 
b « O I O t t ) I U O l « 
b a o i o t t i l o p K c n a 
^ • a t f l b u c r l r h t h j U t * 
b r o « > c h l o r D b « D i « a a 
b r o w > f Q r « b a t a n a l 
b t o « o p h « a y l ^ h T B t t a t h t r 
c h l o T d « n « 
c h | o r o t i j r 4 r o v 7 b«Bt«pt>aDoii« 
b < > - c h l t t r o l * e p T o p h y l t t l M t 
• - c t i 1 o r c m t t r o b « a i « t t « 
DDt 
DDT 
d<b ro«ob*n««o« 
4 l b u t r l p h c M U c * 
1 , 4 ' d l c h l o t o b « f u « i « 
4 l c b l o t B 4 i r i u o r o « t k a M 
i l t U w t m 
4 U c t i y l p h t t u U c * 
a t t » ' * t h f l > f f l } f h t h » U t m 
tflhavyl p h c b « U t * 
J t ' l v o b u t y l p b t l i « U t « 

d l M t h r l p h t h « l t t « 
« . t - 4 1 i i l t r o - 2 - c « t w > p l u & « l 
d l p r o p r l r b t b a l a t a 
• a d r l n 

aiCHLT PUSISTDTT COMTOUMDJ 

b « p t « c b i o f 
i M p t a c b l o r • p o i l d * 
l , ) , 9 , 4 , } , y , 7 - h « p t a c h l e r o o o r b o r D * a « 
f i * i a c b l o r o b * B i « B * 
h « i s c h | o r o - l , 3 - b u t « d l « n « 
b a s a c h l o r o e r c l o K a i u i a 
b « u c h l o r o « t K « o « 
ttatbyl b a o c o c h l a f o l a 
^ a t a c h l o r o b l p b v o y l 
H O t t c b l o r o p b a B o l 
l i l t ' i ^ - t a t r t c b l o r o a c a t o n a 

t a t t a c b t o r e b l p b a p r l 
t b l o M a t h y l b a f l i e c b l a s o l * 
t r l c b l D T o b t t t i a n a 
k r t c b l o t o b t p h « D y i 
t r l c b l o r o l l t M r o M a t h a s a 
1 . 4 , f t - t t l c b l o r o p b a B Q l 
t r l p t M B f l p h o t p b j t a 
b r e « o 4 l c b l o r c i M t b a n a 
b i o a o f e r * 
ca rboa t a t r a c b l o r l i * 
c b t o r o f o r s 
t b l e r f t « o c b l o r o « « c h « a « 
4 i h r o u o 4 i e h l o r o 9 t h M o m 
t a t r a c b l o t o a t h a a a 
1 , 1 . 1 - t r l c b l e r o a t h a n * 

VAun • 

• c a t y l a n a d l c b l e t l d * 

1 tCKCVHAT 

b a h a n l c a d d , A a t h y l a a t a r 
b a n i a a a 
banvaaa a u l f o a l c a c l J 
b u t y l b«B>*Ba 
b u t y l b t o t t t d a 
a - c a p r o l a c t a a 
c a i b c m - 4 l a u l f l d « 
» - c r a » o l 
4acaaa 
I f l - d l c b l o r o a t h a B a 
l , } - d l B « t h o s y baBtana 
I . V d t M t h y l B a p h t b a l a a a 
1 , 4 - d t M t h y t pKaao l 
d i o c t y l a d i p a r a 
a -dodaeasa 
a l b y l b a n t a o a 
} - « l h y l - « - b a u D a 
B > < t h y l t o l u a B « 
taodacaaa 
l a o p r o p h y l b a s i a o a 

r u j i s m r r COMTOUOS 

l l a o f i a B a 
M a t b y l a a t a r o f | l t B o e * r l e 
•ach«B« 
2 - * a t h y l - 9 - « t K y l - p y i l d l n « 
• a t b y l a a p h i b a l a o a 
• a t h y l p a l a l t a t a 
• • t b y l p b a a y l c a r b l A o l 
• a t h y l a t a a r a t a 
n a p h t h a l a n a 
BOBaaa 
o c t a o a 
e e t y l c h t a r l d a 
p a s t a a a 
p h a o y l b a a i o a t a 
p h t h a l i c aBhydxIda 
p f o p y l b a n t a a a 
l - t « rp l a«o l 
t o l u a a a 
v l a y l banaaaa 
• y l a a a 

a c i d 

w u m - 1 

a c a a a p h t h f l a a * 
• t r a i l a a 
( d l a c h y l ) a t r a a U a 
b a r b i t a l 
b o r a a o l 
b r o a o b a a t a a a 
caaphtfff 
c h l o r o b a e f a a a 
l . l - b l a - c h l o r o a t h B v T a t h a c a 
b - c h l o r o a i b y l • a t h y l a t h a c 
e h l o r o M a t b y l a t h a r 
c b l o r o ^ a t h y l a t h y l o t h a r 
) - c h l o r e p y r l d l a a 
d l - t > b u t y 1 - p - h a B i o ^ u l B B B a 
d i c h l o r o a t h y l a t h a c 
d I h y r o c a r v o Q a 
d i M t h y l a u l f o a l d a 
] , 6 - d I n 1 1 r o t o l u a a a 

P I U U T U n COKTOUIDS 

c l a - 2 - a t h y l - 4 - « i t h y l ~ l . ) - d l o < o | a a a 
t r a B e - l - « t h y l - 4 ~ M t h y l - l , ) - d l o > o l a n a 
g u a i a c o l 
l - b y d r o v y a d l p o n t t r i l a 
JaophoroDa 
iBdaaa 
l a o b o t B a o l 
l a o p r o p a o y l - r - I s o p r o p y l bansaoa 
l - ^ a t h e v y b t p h a n y l 
• a t b y l b i p h c i y l 
• a t h y l c h l o r l d a 
• a t h y l l a d a o a 
• a t h y l a a o c h l o r l d a 
a l t r o B B f a o l a 
a l t r o b a a r a o a 
I , ] , l - t r l c h 1 o i o « t h y l « n a 

t r l a « t h y l - t r l o B o - h a i i « h y d t o - t r l a i l a a 
t o a a a r 

VALUI - 0 m t f u j i t r a r r CCKPOUMDA 

a c a l a l d a h y d a 
a e r t i c a c i d 
a c a t o a a 
aca tophanoaa 
b a n r o l c a d d 
d t - l a o b u t y l c a r b l B p l 
docoaasa 
a l c a a a a a 
a t h a o o l 
a t h y l * B l n o 
haaad tcaao 
• a t h a A o l 

• a t h y l b a n i o a t a 
^ - • • t h y l b u t a n o l 
• a t h y l a c h y l k a t o n a 
2 - « * t h y l p r o p a a o l 
o c t a d a c a n a 
p t a t a d a c a a a 
p a o t a o o l 
p r o p a a o l 
p r o p y l a ^ l o a 
t a c r a d a c a n a 
a - t t l d a c a n a 
a - w i d a c a a a 
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PRE\AMVY ' ^^ '̂ 
INDUSTRIES INC. l9_ 
RRirl Box l-A 16<XIJon«« Road • P«r«r>uJd, Ark«na«t Tr450 U.S.A. • (SOU Z3<H8:31 • TELEX TK-35T0 PRE» AV P A G D 

June 16, 1986 J^^ 

Mr. Michael J. Higgs 
Tennessee Department of Health and Environment 
Division of Superfund 
Customs House 
7 01 Broadway 
Nashville, Tennessee 37219-5403 

Dear Mr. Higgs: 

This letter is in response to the identification of documents found at United 
Technology Carrier during your investigation of their facility in Collierville, 
Tennessee. 

The following is a description of each document in question. 

A) Document #1- The partial minutes from a monthly Safety-
Environment meeting held at Carrier in Collierville. Mr. 
Brewer at Carrier tape recorded these minutes and had 
them typed at a later date. 

B) Document #2- Calation sheet for estimating the amount of 
sludge eu:id soil removed. Calculations were done by myself 
in about October of 1980. 

C) Document #3- Graph showing concentrations for chemicals 
•..•:. Lagoon sludge at various depths. This sheet was used to 
determine the final depth of excavation (depth of Lagoon 
at 'zero' amount of Trichloroethyene plus 1 foot of clean 
clay soil, see document page #2). This sheet was drawn by 
myself with analysis perfomed at Carrier in Syracuse, New 
York. 

D) Document #4- Chemical concentration from samples taken by 
myself from Lagoon at Carrier in Collierville. Tests were 
performed at Carrier in Syracuse, New York, by Hank Balduzzi. 

E) Document #5- A diagram of an unconfined aquifer drawdown using 
flow nets. This document is not related at all to Carrier in 
Collierville. I believe -this was drawn by myself in preparation 
for the Professional Engineer's Exam. 

If I can be of further assistance please -contact me. 

!ton H. Ritter 
'Senior Manufacturing Engineer 



^ / 
12/09/80 

The lagoon has been closed and tbe hazardous waste Is pllad 

beside the road and covered with plastic awaiting shipment to a 

hazardous waste land fill. Plans should be completed and the 

waste shipped in January 1981. 
• ̂  • 

'*: 5oil tiorings will be taken between the closed lagoon and 

water veil Jor the city oi Collierville. Ur. Ritter said the 

borings and tbe testing are necessary to insure the hazardous 

waste is not migrating toward the well. He also stated that his 

study of the U.S. geodetic survey maps indicated that the waste 

that did seep into the soil would migrate in the opposite direc-

tion from the well. He pointed out that a siphoning effect could 

occur. 

An analysis of Collierville water saraples will be completed 

in December, 1980. 

There was a discussion about a 2,000 to 5,000 gallon spill of 

trichloroethylene. Mr. Ritter believe? that the trichlor would 

migrate towards the creek. Because there could be a siphoning 

effect, soil borings and the samplings would be necessary to dete: 

mine which direction the trichlor is traveling. 
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-^ 
TENNESSEE DEPARTMENT OF HEALTH AND ENVIRONMENT / ^ 

«F1CE CORRESPONDENCE 

DATE: 

TO: 

FROM: 

SUBJECT: 

3uly 3, 1986 ^ ! i ^ ^ 

The Carrier Air Conditioning Company - File 

Michael : . Higgs -̂Tf̂ -lAfẐ ^̂ /— 

Water Use Survey in the vicinity of Collierville 

FROM TO 

Wif J l ^ 
1 DATE 

1 7/JsA 

FROM OATE 

TO 

1 ' 

On April 15, 1986, Michael Higgs and Gordon Caruthers conducted a water 
use survey in the vicinity of the Carrier Air Conditioning Company facility in 
Collierville in Shelby County, Tennessee. The purpose of the survey was to 
determine the uses of groundwater within a three mile radius of the facility 
and surface water within three miles downstream from the facility. 

Mssrs. Higgs and Caruthers met with Barnes Mathis, Director of Public Works 
for the City of Collierville. Mr. Mathis identified two wells approximately 
1200 ft. NW of the Carrier facility as sources of drinking water for the City 
of Collierville, Mr. Mathis referred to these wells as "water plant //2" and 
estimated their depths as approximately 350 ft. with a 53 ft. static water 
level. At the request of Higgs and Caruthers, Mr. Mathis indicated upon the 
Collierville, Tennessee 9)4 minute topographic quadrangle those areas served 
by the City of Collierville water system. Mr. Mathis also indicated those 
areas served by other utility districts. Mr. Mathis further stated that the 
City supplied 3217 water connections. 

After meeting with Mr. Mathis, Higgs and Caruthers, using the information 
concerning service area supplied by Mr. Mathis, drove along all the roads 
within the three mile radius of the Carrier facility that are not served with 
water from a municipal supply system. Higgs and Caruthers counted 146 
houses within the three mile radius as not being served by a municipal water 
system. 

It is assumed that all houses outside the service area of the City of 
Collierville and other utility districts are using groundwater as a source of 
drinking water. With \if(> houses and assuming 3.8 persons per house yield a 
count of 555 persons. Assuming 3.8 persons per connection for.the City of 
Collierville water system yields 12,225 persons served by the City of 
Collierville wells. This yields a total population using as a source of drinking 
water wells within a three mile radius of the site of 12,780. 

Higgs and Carruthers did not identify any surface water use for Nonconnah 
Creek within three miles downstream from the Carrier facility. 

MH/lag CH //9 

SM anr 
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, DEPARTMEMT OF THE wrrCRIOR 

) Fifth and WltdJIfa Sarvtoa 

SO CFB Part 17 

Republication ef tha UsU of 
tnOangart t rnnt Thraatanad Spaclea 

AQENCY: Fish and Wildlife Service, 
Interior. 
ACnoM: Final rule. 

SUMMARY: The Service republishes the 
U.S. Lists of Endangered and 
Threatened V^ildliie and Piants. The last 
complete republication wat May 20. 
1980 (45 FR 33768-33781). Minor 
chan{!ec, principally in names of the 
species, are incorporated in this 
republication. 
DATES: This rule is effective on July 27, 
1883. 
AOORESSEt: Comments conceming this 
republication should be sent to the 
Associate Director—Federal Assistance. 
Fish and Wildlife Service. U.S. 
Department of the Interior, Washington, 
D.C. 20240. 
FOR FURTHER INFORMATION CONTACT: 
Ml. John L Spinks, jr., Chief, Office of 
Endangered Species. U.S. Fish and 

, Wildlife Service, Washington, D.C. 
) 20240 (703/235-2771). 

SUPPUEMENTARY INFORMATION: 

- Background 
These lists contain the names of 

species officially listed as Endangered 
or Threatened under the Endangered 
Species Act of 1973, as amended [16 
U.S.C. 1531, fii seq.) through the date of 
this republication. The listing 
regulations promulgated under that Act 
are found at 50 CFR Part 424 and are 

~ luider revision to confonn to the 
Endangered Species Act Amendments of 
1882 fPub. L er-304, 96 Stat. 1411). The 
previous compilation of these lists 
appears in the 1982 edition of the Code 
of Federal Reguletions for Title 50, 
which was actually issued in early 1963. 
That compilation was effective through 
October l, 19E2. This republication of 
§§ 17.11 aijd 17.12 incorporates all 
subsequent changes (i.e.. additions, 
reclassifications, and deletions) 
published as Fmal Rules in the Federal 
Register. 

In addition to those changes, the 
Service has made extensive revisions on 
some of the entries. Most of these 
changes reflect current nomenclature. 
The entries for the common and 

I scientific names of many plants snd 
animals are amended by adding 

. synonyms, indicated by the use of ( = ). 
Synonyms aid law enforcement officials, 
importers, exporters, and many others 

who routinely use these namei by 
identifying alternative names that may 
appear in documents and other 
references. 

The species named in these lists were 
placed there either by the VS. Fish and 
Wildlife Service, Department of the 
Interior, or jointly by thet Service and 
the National Marine Fisheries Service, 
National Oceanic and Atmospheric 
Administration, Department of 
Commerce, References to "Services" in 
the text of §{ 17.11 and 17.12 refer to 
those two agencies. The Fish and 
Wildlife Service maintains the lists 
through republications and other 
administrative practices. 

No entr^' to these lists has been 
added, deleted, or significantly altered 
by this republication. Such actions must 
be published as separate documents in 
the Federal Register. 

Minor changes are made in {{17.11(d) 
and 17.12(d] to clarify that some of the 
data in these lists are provided for the 
information of the reader and may now 
be changed without public notice when 
the annual (October 1) compilation of 
Title 50 is being done. This procedure 

. will annually save the govemment 
several thousand dollars in pubhcatinn 
costs in the daily Federal Register by 
permitting such changes of a 
nonregulatorj' nature. 

The Service finds for good cause that 
this document shall be effective upon 
publication and that notice and public 
comment are unnecessan,'. This action is 
merely a republication of existing, and 
previously published, requirements. By 
bringing earlier lists up to date, il will 
provide more timely guidance to the 
public. Readers are requested to advise 
the Service of any errors or omissions, 
particularly with regard to historic 
ranges and altemative names in these 
lists. 

Authors 
This document was compiled by the 

staff of the Office of Endangered 
Species. U.S. Fish and Wildlife Service, 
Washington, D.C. 20240 (703/235-1975). 

List of Subjects in SD CFR Part 17 
Endangered and threatened species. 
Dsied: July 21,1963. 

J. Creij Potter, 
A ctinf Assistan; Secretory- lor Fish ond 
Wildlife and Parks. 

Regulations Promulgattoo 

PART 17—[AMENDED] 

Accordingly, the Service amends Pert 
17 of Title 50 of the Code of Federal 
Regulations as follows: 

1. The authority citation for Pert 17 
reads as follows: 

ANtbaiftTy: Pvb. L S3-30&. r Stat Ba4: Pub. 
L. as-eai. u Sut. m r . Pub. u K^-IM. n 
But. MAV, and Pub. L S7-VM. W Stat. 1411 
(ieU.&.C. 1531, «/«•«.). 

2. Revise Subpart B of SO CFR Part 17 
to read as follows: 

Subpart S—Ltots 

{17.11 
wUdlite. 

Endanpered anO thrvstaned 

(a) T^e list in this section contains the 
names of all species of wildlife which 
have been determined by the Services to 
be Endangered or Threatened. It also 
contains the names of species of wildlife 
treated as Endangered or Threatened 
because they are sufficiently similar in 
appearance to Endangered or 
Threatened species (see ( 17.50 e/se^.). 

(b) The columns entitled "Common 
Name," "Scientific Name," and 
"Vertebrate Population Where 
Endangered or Threatened" define the 
species of wildlife within the meaning of 
the Act, Thus, differently classified 
geographic populations of the same 
vertebrate subspecies or species shall 
be identified by their differing 
geographic boundaries, even though the 
other two columns are identical. The 
term "Entire" means that all populations 
throughout the present range of a 
vertebrate species are listed. Although 
common names are included, they 
cannot be relied upon for identification 
of eny specimen, since they may vanr' 
greatly in local usage. The Services shal! 
use the most recently accepted scientific 
name. In cases in which confusion might 
arise, a synori.Tnjs] wi;! t)E provided in 
parentheses. The Ser\'ices shall rely to 
the extent practicable on the 
International Code oJ Zoological 
NomenciDiure. 

(c) In the "Status" column the 
following sjTnbols ere used: "E" for 
Endangered, "T' for Threatened, and "E 
[or Tj [S/A)" for similarity of 
appearance species. 

(d) The other data in the list are 
nonregulatory in nature and are 
provided for the information of the 
reader. In the ennuBl revision and 
compilation of this Title, the following 
information may be amended withoui 
public notice: the spelling of species' 
names, historical range, footnotes, 
references to cenain other applicable 
portions of this Titie, synonyms, and 
more current names. In any of these 
revised entries, neither the species, as 
defined in paragraph (b) of this section, 
nor its status may be changed without 
following the procedures of Part 424 of 
this Tille. 

(e) The "Historic Range" indicates the J 
known general distribution of the 



•ede* er aubapedes as reported in tbe 
lunent sdentific literature. Tbe preaent 
distribution may be greatly reduced 
frtns this historic range. This coluan 
does not imply any lixoitation en the 
application of the prohibitions in the Act 
or implementing rules. Such prohibitions 
apply to all individuals of the spedes, 
wherever foimd. 

(f)(l} A footnote to the Federal 
Register pubUcBtion(s} listing or 
reclassifying a spedes is indicated 
under the column "When Listed." 
Footnote numbers to f { 17.11 and 17.12 
a n in the same numerical sequence, 
since piants and animals may be listed 
in the same Federal Register document. 
That document at least since 1973, 
indudes e statement indicating the basis 

for the listing, as weL as the effective 
datc(s] of aaid hsting-

(2) The "Spedal Rules" end "CriUcal 
Habitat" columns provide a cross 
reference to other sections in ParU 17, 
222,226, or 227, The teno "NA" (not 
apphcable) appearing in either of these 
two columns indicates that there are no 
spedal rules and/or Critical Habitat for 
that particular spedes. However, all 
other appropriete rules in Parts 17,217-
227, and 402 still apply to that species. In 
addition, there mey be other rules in this 
Title that relate to such wildlife, e,gM 
port-of-entry requirements. It is not 
intended that the references in the 
"Spedal Rules" column bst all the 
regulations of the two Services which 
might apply to the spedes or to the 

regulations of other Federal agendes or 
Slate or locat governments. 

(g) The listing of a particular taxon 
includes all lower taxonomic units. For 
example, the genus Hyiobotes [gibbons) 
is listed as Endangered throughout iu 
entire range (China, India, and SE Asia): 
consequently, all spedes, subspecies, 
and populations of that genus are 
considered listed as Endangered for the 
purposes of the Act. In'1976 (43 FR 6230-
6233) the species Haliaeetus 
ieucocephaius (bald eagle) was listed as 
Threatened in "USA fWA, OR. MN, Wl, 
WL MI)" rather than its entire 
population: thus, all individuals of the 
bald eagle found in those five States are 
considered listed as Threatened for the 
purposes of the Act. 

fb) The "List of Endangered and 
Threatened WDdliie" it provided below: 



Spsclos 

Common nama 

M A M M A L S 

Anos, lowland 

Anoa, mountain. 

Antplop©, giant sabla.. 
Aignd 
Armadillo, ginnt 

Armadillo, pink tnlry 
Ass. African wild 
Ass, Asian wfld (=^l<ulan, 

onngor). 
Avahl... 

Aye-Aye.. 

Babinisa 
Bandicoot, barred 
Bandicoot, dnsort 
Bandicoot, Insser rabbl l . 
Bandicoot, p'g-loolod 
Bandicoot, rabbit 
Banlong 

_ Bat, gray 
Ual. I lawall. in hoary 

J i a i i fri<^>fn!t 
Dal, OzarV big eared 
Bal, Virginia big oared.... 
Dr^ar, brown 
Bnar. brown 
Boar, brown of grimly 
Boar. Mexican griizly 
Braver 
Bi?on. wood 
Bobr.nt 
Bon(otx)1< (antelope) 
CamnI, Bactrian 
Caribou, woodland 

Sclenliflc name 

BtibHhts (fcpivfxlcomis ( = 0 . anoa 
tfr'pivssicornis). 

Bubnlus qiiaHesI ( = 0. anoa quar-
lesn. 

Kippolrngiix nfgor varianl. 
O r s ammon hotfgsoni 
Pn'odontei maximua i ^ f f g a n t m t s ) . 

Chtnmyphonilt hvncetiis 
Pqinif aaini/s t ^africamis). 
Equus homiomia 

Avahl { = LIchanolus) teniger 
( ^an t i r o gonus). 

Daubenlonia madagascariensis 

Bab)Tou.ta bahynKnta 
Poramclns bottgalnvillo 
Piyramolns eremiana 
Mncrolis h t icvra 
Chaeropiis t^catictatus 
Mncrolis Ingolis 
Oo!t/avanfctix ( ^ b a n l o n g ) 
Af}Vtis grisoscaris 
l a a i i m s cinarnt/s Sffmott/a 
Myotis sodnlis 
f l r co f t i s lownsondii Ingong 
r i n r o l u s lownspndii virginianus.. 
Vrsvs arclos pniinosus 
Ursus arclos arclos... 
t/rsi/s arclos honibilis 
Ursus arclos notsoni 
Castor fibor birutal 
Bison bison alhabnscaa 
rn l is nihis osculnnpan 
Onmntisciis dorcas rforcas 
Cnmrtttis bnclnanus { ^ fonts). . . 
nangifar tarandus caribou 

Cat, Andean 
Cal, black loolnd 
Cat, flat-boaded 
Cat. Irlomole 

Cat, leopard 
Cal, marbled 
Cni , Temmlnck'9 ( = golden 

cat) 
Cat, tiger 
rhamc)ls. Apennlne 

Prilis lacohila 
ro l ls nigripes 
rot is plnnicpps 
Folis {Mayailurvs) friomolansis.. 

rot is bangnlensis bangalansis... 
rpt is mnrmornia 
rolis Itymmincltl. 

Historic range 

Indonesia. 

,.do. 

Angola 
China (Tibet. Himalayas) 
Venezuela and Guyana lo Argenti

na. 
Argentina 
Somalia, Sudan, Ethiopia 
Soulhwoslorn and Central Asia 

Hepubllc ( ^Madagas-

hepublic (=MadagR9-

Pri is ligrintis 
fliipicapra niplcapra omaia.. 

Malagasy 
car). 

Malagasy 
car). 

Indonesia 
Australia 

do 
do 
do 
do 

Southeast Asia 
Central and Southeastern U.S.A...!, 
U S A . (Ilaw,iii) 
Raslern nnd Midwestern U.S.A 
U S A (MO. OK, AH) 
U S A , (KY, WV. VA) 
China (t ibot) 
Palearcllc 
Canada, Western U.S.A 
Mexico 
Mongolia 
Canada. Nortl iweslern U.S.A 
Conlrnl Movico 
South Africa 
Mongolia. China 
Canada, U S.A. (AK, ID, ME, Ml, 

MN, MT, NM. VT, WA, Wl). 

Clii ln, Peru. Bolivia, Argentina 
Southern Atrica 
Malaysia, Indonesia 
Japan (l i iomolo Island, Hyukyu Is

lands). 
India, Souil ioasi Asia 
Nopal, Southeasi Asia, Indonesia... 
Nepal, China, Southeasi Asia, 

Inrlonosia (Sumatra). 
Costa Pica to northern Argentina .... 
Holy 

Verlebrsle popu'sHon where 
endangered or threatened 

Ent i re. 

..do.. 

..do.. 

..do.. 

..do., 

..do., 

..do., 

..do.. 

..do. 

..do... 

do ;... 
do : ;.., 
do 
do 
do 
do 
do ; 
do 
do 
do 
do , 
do 
do 

Italy 
U.S.A.—48 conterminous Stales 
Entire 

do 
Canada 
Entire 

do 
do 

Canada (that par i of S.E. Br«. Col. 
bounded hy Ihe Can-USA 
border, Columbia R., Kootenay 
R., Kootenny L , and Kootenai 
R ) , U.S.A. (ID. WA). 

Entire 
do : 
do 
do 

. .do. 

. .do. 

. .do. 

do . 
..do. 

Status 
. When 

listed 

3 

IS 

15 
15 
15 

3 
3 
3 

3 

3 

15 
4 
6 
4 
4 
4 
3 

13 
? 
1 

85 
85 
15 
15 

I , ? . 9 
3 

15 
3 

15 
15 
15 

12eE 

Critical 
habitat 

NA 

NA 

NA 
NA 
NA 

NA 
NA 
NA 

NA 

NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

ire5(a) 
NA 

tr95(S) 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

15 
15 
15 
50 

15 
15 
15 

5 
15 

NA 
NA 

1 NA 
NA 

NA 
NA 
NA 

NA 
NA 

NA 
NA 

1 NA 
NA 

NA 
NA 
NA 

NA 
NA 

Special 
rules 

NA 

NA 

NA 
NA 
NA 

NA 
NA 
NA 

NA 

NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

17.40(h) 
NA 
NA 
NA 
NA 
NA 
NA 
NA 



Species 

Common name 

Cheetah 
Chlmpanjoe 
Chlmpanioe, pygmy 
Chinchilla 
Civpl, Malabar largo-jpotled... 
Cougar, eastern 
Doer, Bnrtr inn 
Deer, Bawean 
Deer, Bnrhnry 
Doer, CedroS Island mule 
Deer. Columbian while-tailed.. 
Oeer. Corslcan rod 
Deer, Eld's brow-anllered 
Drjer, Formosan sika 
Deer, hog 

Deer, key 
Deer, marsh. 

Doer. McMni l ls . 
Deer, musk 

Deer, North China sika. 

Deer, pampas. 

Deer. Persian fallow.. 
Doer, rhi l ippine 

Drysr, RyiiVyu sika 
Deer. Shansr sika 
Deer, Sooth China sika 
Deer, swamp ( = baraslngha). 
Deer, Yarkand 
Dhole ( = Asiatic wild dog) 

Oihbler... 
Drill... 
Dugong. 

Duiker, Jenllnk's 
Eland. Wpslorn giant 
Elephant, African 
Elephant, Asian 
Fenet, black-footed 
Fox. Norlhorn swift 
Fox. San Joaquin kil 
Fox, Sirnion 
Gazelle, Clark's ( = Dibalag) 
Gazelle, C^^rtor•» 
Gazelle, Mhon 
Gazelle, Moroccan ( = Dorcas). 
Gazelle, f l io de Oro Dnma 

Sclenliflc name 

Aclnonyx ftibnhis 
Pan trogloctytirs 
Pan panisr i is 
Chinchilla brevfcaudala boKviana 
Vtv^rra mfignspila cIvoWna 
Palis concnior cotigtiar 
Carvus r laphi is haclrianvs 
Axis ( = Ccrvtis) porcinits hihl t . 
Cpnvs olaphus bartjarva 
Odocoileus hamfoniis codrosensis,. 
Odocoileus virginianus lotKtinia 
Cervus einphus corslcanus 
Carws eidl 
Cnrws nippon talouanus 
Axis ( = Cervvsl porclnt/s ennamlli-

cus. 
Odocoilmis vinginiantis clavium 
Blaslocarvs tficholomus 

Cprvus ainphus macnailil..,.. 
Moschus spp. (atl species).. 

Co rws nippon mandarinus. 

Ozoloceros bazoarticvs 

Dania dnma mrsopolamica 
A>r,s i ^ C a r w s ) porclnvs cala-

mtanensis. 
Co rws nippon karamao 
Cfrvus nippon grassianus 
Corws nippon kopschl 
Ce rws duvauceli 
Ccrvtis alpphus yarftandensis 
Cuon alpinus ; 

Antochinua aplcaHs. 
Pnpio Imicophaaus.. 
Ougong dtigon 

Cophnlcphtis lanlinkl. 
Taurolragus derbianus dart/anus.. 
Loxodonfa afdcana 
Blpphns mnximus 
Mustela nigripas 
Vutpns valo* hrtbas 
Viilpas macrotis mutica 
Canis (Simania) simnnsis 
Ammoiforcas clarftal 
Gaznila ciiviari 
Garelln dama mhorr 
Garcl la dorcas mas.saa.syta 
Gatel la dama fozanoi 

Historic range 

Africa lo India , 
West and Conlrnl Africa..., 
Znire 
Bolivia 
India 
Eastern North America 
U S S.n.. Afghanlslan 
Indonesia 
Moiot:co, Tunisia. Algeria., 
Mexico (Cedros Island) 
U.S.A. (WA. OR) 
Corsica, Sartftnla 
India to Southeasi Asia 
Taiwan 
Thailand, Indochina 

U.S.A. (southern Ftortda) 
Argentina, Uniguay, Pareguay, 

IMa, Biazit. 
China (SInklang, Tibet) 
Central and East Asia 

Bo-

China (Shantung and Chlhll Prov
inces). 

Brazil, Aignntlna, Uruguay, BolMa, 
Paroguny. 

Iraq, Iran 
Philippines (Calamlan Islands) 

Vortebrala population where 
erKfangered or threatened 

India, 

Jnpan (t lyi ikyu Islands) 
China (SfiansI Province) 
Southern China 
India, Nepal 
China (Sinklang) 
U S S R . . Korea, China. 

Southeast Asia. 
AuslrnNn 
Eriuntoilnl West Africa 
East Africa to southem Japan, In

cluding U.S.A. (Trust Terrilorios). 
Siena Lnone, Liberia, Ivory Coast.... 
Senegal lo Ivory Coast 
Africa 
Soiilh-conlral ond Southeast Asia.. . 
Western U.S.A., Western Canada.... 
U S A , (norlhorn plains), Canada 
U S A . (Colilornia) 
Ell)inpi,i 
Somalia, Ethiopia 
Morocco, Algeria, Tunisia 
Morocco , 
Morocco, Algeria, Tunisia 
Woslnrn Sahara.. 

..do,. 

..do.. 

..do,, 

..do.. 

..do.. 

..do., 

..do.. 

..do.. 

..do.. 

..do.. 
,.6o.. 
..do.. 
..tfo.. 
..do., 
..do., 

. .do. 

. .do. 

..do.. 
Afghanistan. Bhutan. Burma, CWne 

(Tibet, Yunnan), India, Nepal, 
Pakistan, SIVktm. 

Entire 

..do.. 

..tio.. 

..do.. 

..do.. 

..do.. 

..do., 

..do.. 

..do., 

..do., 

..do., 

. .do. 

Status When 

do 
do 
do 
do 
do 

Canada. 
Entire.... 

do.. . . 
do.. . . 
t ) r } . . . . 

do.. . . 
do.... 
do.. . . 

3 , 9 

ie 
18 
15 
SO 
« 

50 
3 

50 
10 

1 
50 

3 
50 
IS 

1 
3 

3 
15 

50 

15 

3 
15 

50 
50 
SO 

3 
50 

3 

4 
18 
4 

50 
50 
40 
15 

1,3 
3 
1 

50 
3 
3 
3 
3 
3 

OWcal 
hebital 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 

NA 
NA 

NA 

NA 

NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

Sf>. 
t\At>i 

NA 
.40(c) 
.40(C) 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 

NA 
NA 

NA 

NA 

NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 

NA 
NA 

ir.40(e) 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 



Specie* 

Common namo 

Gazelle, Arabian 
Gazelle, sand 
Gazelle, Saudi Arabian. 

Gazelle, Pelzeln's 
Gazelle, slender-horned 

(:.:.nhlm). 
Gelada (baljoon) 
Gibbons 

Goat, wild ( = Chilian markhor).. 

Corel 
Gorilla 
Hare, hispid 
Hartoboesl. Swayne's.... 
f larlebeosf. l o ra 
Hog, pygmy 
Horse, Przewnlskl's 
Huomul, North Andean.. 

Huemul, South Andean. 
Hyena, Baibary 
Hyena, brown 
Ibex, r ^ e n o a n 
Ibex, Walia 
Impnia. black-laced 
Indri 

Jaguar.. 

.lagunrunrfl 
Jaguarundi 
Jnguanindl 
Jaguarundi 
Kangaroo, eastern gray,. 

Kangaroo, red 
Kangaroo, Tasmanlan forester. 
Kangaroo, western gray 
Kouprey 

t angirr. capped. . 
Langur, onlellus.. 

Inngur, Douc 
langur . Francois' 
I nngur. golden 
langur. long lailrKl 
I nngur. Pngi Island 
Inngur. purpIo-lncr>d 
LnnguT, Tonkin snub-nosed. 

Sclenllfic namo 

Garalla gnralla 
Garnlla stibgtitturosa marica. 
Gazelle dorcas saudiya 

Garnlla dorcas polralnl . . 
GaieHa laptocaroa 

Theropithocvs galada 
ffylobales spp, (Including Nomas-

cus). 
Capra aogngrvs { f^ fe lconad chll-

tanonsis). 
Nomorhandus goral 
Gonila gorilla 
Caprotagus hispidus 
Alcolaphus buselaphtis swaynal. 
Atcelaphus huselaphus tora 
Sus saivanius 
Prjuiis prratvaiskll 
Hippocamoltis antisansis 

Hippocamnhis bistilctis 
I lynana hyaena barbara 
Ityaana bnmnaa 
Capra pyranaica pyranaica 
Cnpra walia 
Aopycaros molampus palars i „ 
tndi i Indd ( = entire genus ) 

Panthara onca . 

Palis yngovarotindl cacomitii 
Patis yagouaroundl fossala 
Pelis yngotiarotmdi panamansis 
Palis yagouaroundl lollaca 
Macropiis giganlaus (aH subspo-

cles except lasmanlansls). 
Macropus (.Mogntala) rvfus 
Mnc.ropus giganteus lasmanlansls.. 
Macropus fiitiginosus 
Oas sauvoll. 

I llstoric range 

Presbytis pilaata.... 
Prasbytis anlalhis.. 

Pygnlhdx nemaous 
Prasbytis francoisi 
Prasbyiis goal 
Prasbytis polanziani 
Nasniis tSimias) ctjncolor 
Prasbytis sanox 
Pygntttrix {nhlnopithtKus} avuncu

lus. 

Arabian Pnnlnsula, Palestine, SInal.. 
Jordan, Arabian Peninsula 
Israel, Irag. Jordan, Syria, Arabian 

Peninsula. 
Somalia 
Sudan, Egypt, Algeria, Llt»yo 

Northern Ethiopia 
China, India, Southeast Asia., 

South Western Asls, 

Af-

Easl Asia 
Central and Western Africa 
India, Nepal, Bhutan 
Ethiopia, Somalia 
Ethiopia, Sudan, Egypt 
India. Nopal. Bhutan, Slkklm,,,, 
Mongolia, China 
Ecuador, Peru, Chile, BolMa, 

gnnlina. 
Cfiile, Argentina 
Morocco, Algeria, Tunisia 
Soulhorn Africa 
Spain 
Ethiopia 
Namibia. Angola 
Malagasy (lepubllc ( ^Madagas

car), 
U S A . (TX, NM, AZ), Central and 

South America. 
U.S.A. (Texas), Mexico 
Mexico. Nicaragua 
Nicaragua, Costa Rica, Panama 
U.S.A. (Arizona), Mexico 
Australia 

Vortebrals population where 
endangered ot threatened 

..do.. 

..do.. 

..do., 

I .do., 
..do. 

..do. 

.,do. 

Chilian Range 
Pakistan. 

Entire 

of west-centrsl 

Thal-

do 
Austrolia (Tasmania) ,.,„ 
Australia 
Vloinnm, Laos, Cambodia, 

land, 
Indi.i, Burma, Bangladesh 
China (Tibet), India, Pakistan, 

Kashmir, Sri Lanka, Slkklm, Ban-
glnrinslv 

Cambodia, Laos, Vietnam 
China (Kwangsl), Indochina 
India (Assam). Bhutan , 
Indonesia 

do 
Sri Lnnka ( = (>»ylon) 
Vietnam 

..do.. 

..do.. 
, . t l t i . . 
..t lo.. 
..do.. 
..do.. 
..tia.. 

..tlo.. 

..do.. 

..do.. 

..do., 

..do., 

. .do. 

. .do. 

Status 

Mexico southward. 

Ent i re. 
do. 
do. 
do. 
do. 

..do.. 

..do.. 
:.tto.. 
..1)0.. 

.. t io. 

. . t io. 

. .do. 

. .do. 

. .do. 

. .do. 

. .do. 

. .do . 

. .do. 

When 

50 
50 
50 

50 
3 

18 
3, 15 

Ott ica l 
hebitat 

NA 
NA 
NA 

NA 
NA 

NA 
NA 

opvCIW 

15 

15 
3 

15 
3.50 

50 
3 

15 
15 

15 
3 
3 
3 
3 
3 
3 

5 

15 
15 
15 
15 
7 

7 
8 
7 
3 

1̂5 
15 

3 
18 
15 
18 
3 

18 
18 

NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 

NA 
1 NA 

NA 
NA 
NA 

NA 
NA 
NA 
NA 

NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 

NA 
NA 

17.4C(c) 
NA 

NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 

NA 
NA 
NA 
NA 

IT.40(a) 

17.40(a) 
NA 

17.40(a) 
NA 

NA 
NA 

NA 
NA 
NA 

17.40(c) 
NA 

17 40(C) 
17.40(C) 



^ 

Species 

Common namo 

Lochwe, fed. . 

Lemurs . 

Leopard., 

l e o p a r d . 

Loopard, clouded. 

Leoi>ard, snow 
Linsang, spoiled.. 

Lion, Asiatic 
Loris, lesser stow 
Lynx. Spanish 
Macaque, Formosan rock. 
Macaque, Japanese 

Macaque, l ionla i led 
Macaque, slump-tailed. 
Macaque, Toque 
Manatee, Amazonian.... 

Manatee, West Alrican.. 

Manatee, West Indian (Florida) 

Mandrill 
Mangabey, Tena River 
Mangaboy, white collared 

Margay.: 

Markhor. Kabal 
Markhor, strnighl-horned.. 
Marmoset, cotton-lop 
Marmoset, Gooldi's.... 

Marsupial, OBstom |orboa 
Marsupial mouse, large desert. 
Marsupial-moose, long-lfllled.... 

Sclenliflc namo 

Hobus teche.. 

iamuridna (incl. Chairogahidaa, 
Irpi lemiir i t faa); all membois o l 
genera Lemur, Phaner, Hapata-
mur, l.apilamur, Microcabus, Al-
(ocehiis, Chnlrogalnus, Varacia. 

Panthara pardus 

Panthara pardus.. 

Neofalis nebulosa. 

Panlhma uncia 
Prionodon pardicOicjr.. 

Pa n i l ter a leo pers Ica 
Nycticetius pygmneus... 
Pelis { = Lynx) pardina.. 
Macaca cyclopia 
Macaca fuscata 

Macaca silemis 
Macaca arcloides 
Macaca sinica 
Tricltachus hungtr is, 

Trichechus senegalansis.. 

Trichechus manatus.. 

Papio sphinx 
Cercocebus galoril i is... 
CercocebuS lorqualus.. 

Pelis wiadil.. 

Cnpra falconed magacaros.. 
Capra falconed fordorti 
Sngiiinus oedipus 
Calliniico goeldH. 

Anierhinomys fanigar 
Sminlhopsis psammophi la. 
Sminthopsis longlcatidala.. 

Historic rango 

Southern Alrlca.. 

Malagasy Republic (=Madagas
car). 

Alrlca, Asia., 

Alrlca, Asia. 

Southeast and south-central Asia, 
Taiwan. 

Central Asia 
Nepal, Assam, Vietnam, Camljo-

rlia, Laos, Birrma. 
Turkey lo India 
Indochina 
Spain, Porlugal 
Taiwan 
Japan (Shikoku, KyushU and 

Honshu Islands). 
India 
India (Assam) lo soulhorn China 
Sri Lnnka (T=C>»ylon) 
South America (Amaron RIvof 

Basin). 
West Coast of Africa from Senegal 

River lo Connza Rlvor. 
U.S.A. (southeastern), Caribbean 

Ssa, South America, 
Equatorial West Atrica 
Kenya 
Senrgat to Ghana; Nigeria to 

Gabon. 
U.S.A. (Texas), O n t r a l and South 

America. 
Algiinnlstan. Pakistan , 

do 
Costa Rica to Colombia 
Brazil, Colombia, Ecuador, Peru, 

Bnlivla. 
Au'-.l'nlla 

Ho , 
do , 

Vertebf ate populallon whore 
endangered or threatened 

..do.. 

, .6o. 

Wherever fourxf except whoro It Is 
fisted as Threatened as set forth 
below. 

In Alrtes, In the wUd. south o l a 
line running along Ihe borders of 
tho following countries: Gabon/ 
Rio Mur*, Gatxjn/Cameroon; 
Congo/Cameroon; Congo/Cerv 
trai African Ropubllc; Zaire/Cerv 
trai Afrlcar* Republic: ?8lro/ 
Sudan; Ugarida/Sudan; Kerrya/ 
Sudan; Kenya/EtHopla: Kenya/ 
SomoHa. 

Entire 

Status 

..do.. 

..do.. 

..do., 

..do. 

..do. 

..do. 

..do. 

• d o . 
..t io. 
. .do. 
. . do . 

..do. 

..do. 

. .do. 

. .do. 
. .do. 

Moxico southward. 

Ent i re. 
do. 
do. 
do. 

. .do. 
- d o . 
. .do. 

When 
Rstod 

3. 15, 
106 

3. 15 

3 . 5 . 114 

3 , 5 , 1 1 4 

cmctA 
heMtat 

3, 15 

5 
15 

3 
18 

3 
18 
16 

3 
18 
18 
3 

52 

1.3 

NA 

NA 

NA 

NA 

SpedM 
rx^es 

NA 

NA 
NA 

NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 

NA 

17.95(a) 

NA 

NA 

NA 

17.40(1) 

18 
3 
18 

5 

15 
15 
18 
3 

4 
4 
4 

NA 
NA 
NA 

NA 

NA 
NA 
NA 
NA 

NA 
NA 
NA 

NA 
NA 
NA 

NA 

NA 
NA 
NA 
NA 

NA 
NA 
NA 

NA 

NA 
NA 

NA 
17.40(c) 

NA 
17 40(c) 
17.40(c) 

NA 
17 40(C) 
17.40(c) 

NA 

NA 

NA 



Species 

Common namo 

Marten, Formosan 
lhroalr»d. 

Monkey, black colobus. 

yellow-

Monkey, black howler.. 
Monkey Diana 
Monkey, bowler 
Monkey, Lhoest 's 

Monkey, proboscis 
Monkey, red barked squirrel 
Monkey, red bellied 
Monkey, rod-eared nose-spot

ted. 
Monkey, spider 
Monkey, spider 
Monkey, Tana River red colo

bus. 
Monkey, woolly spider 
Monkey, yoHowlai lcd woolly 
Monkey, Zanzibar red colobus,. 
Mouse, Australian native 

Mouse. Australian native 
Mouse, Fie lds 
Mouse, Gould's 
Mouse, Now Holland 
Mouse, salt marsh harvest, 
Mouse, Sliark Bay 
Mouse, Shorlridge's 
Mouse, Smoky 
Mouse, western 
Munt|ac, Tea's 
Native-cat, oastern 
Numbal 
Ocelot 

Orangutan 
Oryx. Arabian 
Ollof. Cameroon clawless. 

Otter, giant 
Otter. long tailed (incl. giant). 
Otter, marine 
Otter, southern river 
Otter, southern soa 

Pangolin (-^ scaly anienler).. 
Panther, Tlorlda 

Sclenllllc namo 

Maries flavigufa chrysospHa.. 

Colobus salanas 

Alouatta pigra 
Cercopithecus diana 
Alouatta palliala ( - v i l losa). 
Cercopilhecus IhoasH 

Nnsalis Inrvalus 
Saimiri oersledii 
Cercopilhecus arylhmgasler.. 
Cercopithecus arythroHs 

PInnlgalo, l i tt le. 

Atoles geoffroyi fronlalus 
Ateles geotfroyipanamansis 
Colobus rufomitratua { '=badius) 

rufomitratus. 
Brachytefns arachnokfes 
Lagolhrix flavicauda 
Colobus kidd 
^yromys i - N o t o m y s ) paduncula-

hjs. 
Notomys atjuilo 
Pseudomys lioldi 
Psmidomys gouldH 
Psatidomys novaahotlandiaa 
noilhrodontomys ravivantris 
Pseudomys praaconis 
Psaudnmys Shortridgaf 
Pseudomys fumaua 
Pseudomys occldanlafis 
Mtinliacus faaa 
Dasytirus vivardnus 
Myrmacobhis fasciatus 
Pelis pardalis 

Pongo pygmaatis 
Oryx leucoryx 
Aonyx (Peraonyx) congica micro-

don. 
Pterontira brasiliensis 
lu t ra longicaudis (IrKl. platansis) 
In t ra felina 
Lutra provocax 
Enhydra Ititris nereis 

I listoric rango 

Mnnis temmincki. 
Pelis concolor coryi.. 

Taiwan. 

Eqontorial Guinea, Poople's Ro-
piibtic o l Congo, Cameroon, 
Gabon. 

Mexico, Guatemala, Belize 
Coastal West Africa 
Mexico lo South America 
Upper Eastern O jngo Basin, Cam

eroon. 
Borneo 
Costa Rica, Panama 
Western Nigeria 
Nigeria, Cameroon, Fernando Po.... 

O J S I S Rica. 
Cosia Rica, 
Kenya 

Nicaragua., 
Panama 

Brnzil 
Andes o l northern Peru., 
Tanzania 
Australia , 

do 
do : 
do 
do 

U S A . (Cnlilornia) 
Austialin 

do 
do 
do 

Northern Thailand, Burma 
Australia 

do 
U S A . (TX, AZ) south Ihrough 

Control America lo South Amer
ica. 

Borneo, Sumatra 
Arnbinn Peninsula 
Cameroon, Nigeria 

PInnignIn IngramI suhlilissima (lor-

South America 
do 

Pom south lo Siralls of Magellan 
Chile, Argentina 
West coast U S A (WA, OR. CA) 

south to Moxico (Baja California). 
Africa 
U S A . (LA and AR east to SC and 

FL) 
Australia 

Vertebrate population where 
endangered or Ihreatened 

..do. 

. .do. 

..do.. 

..do.. 

..do., 

..do.. 

. d o . 

..do., 

..do., 

. .do. 

..do.. 

..do., 

..do. 

. .do. 

. .do. 

. .do. 

. .do. 

..do., 

. .do. 

..do., 

..tlo.. 

..do.. 

..do.. 

..do.. 

. .do. 

. .do. 

. .do. 

. .do. 

. .do. 

. .do. 

..do. 

..do. 

..do. 

...do. 

...do. 

...do. 

...do. 

...do. 

. .do. 

. .do. 

..do. 

Status When 
i s t e d 

3 

18 

16 
18 
15 
18 

15 
3 

18 
18 

3 
3 

3, 18 

3 
18 
3 

15 

15 
4 
6 
4 
i 
4 
4 
4 
4 

50 
6 

4.6 
5, l i e 

3 
' 3 

3 

3 
, 15 

15 
15 
21 

15 
1 

Critical 
habitat 

NA 

NA 

NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 

NA 
NA 
NA 

NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 

NA 
NA 

NA 

Special 
ni ies 

NA 

NA 

17.40(c) 
NA 
NA 
NA 

NA 
NA 
NA 
NA 

NA 
NA 
NA 

NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 

NA 
NA 

NA 



Species 

O jmmon name 

Planlgale, southern 
Porcupine, Ihin splned 
Possum, mountain pvgmy 
Possum, scaty-laited 
Prairie dog. Mexican 
Prairie dog. Utah 
Pronghorn, peninsular,... 
Prpnghorn, Sonoran 
Pudo 
r \ ima, Costa n ican 
Ouokka 
Rabbit, Ryukyu 
Rabbit, volcano 
Rat. lalso waler 
Ral. stick-nesi 
Rat. Mono Boy kangaroo 
Rat—kangaroo, bnrshlal led.. 
Ral—kangaroo, Gnlmard'S .... 
Ral—kangaroo. Lesirer'S 
Rat—kangaroo, plain 
Rot—kangaroo, Queensland. 
Rhinoceros, black 
Rhinoceros, great Indian 
Rhinoceros, Jnvan 

Rhinoceros, norlhorn white.. 

Rhirvjceros, Sumatran 

Saiga, Mongolian (antelope).. 
SakI, wfiile-nosed 
Seal, Caribtjean monk 
Seal, How.iHan monk 
Seal, Moditonanean monk 

Seledang ( = Goor). 
Serow, Sumalran.... 
Serval, Barbary 
Shape 
Shoo, 
Slamang 
Sifekas 

Sloth. Brazilian Ihree-loed 
Solenodon. Cuban 
Sotonodon. Haitian 
Squinol. Delmarva Peninsula 

lox. 
Slag, Barbary 
Stag, Kashmir 
Sunl, Zanzibar 

Sclenllfte name 

Planlgale lantiiroslria 
Chnelomys subsplnosus 
Burramys parvus 
Wyulda sgtiamicattdata 
C^nomys mexicanus 
Cynomys parvidans 
Aniifocapra americana panlnsulads, 
Aniilocnpra americana sonoriansis.. 
H i d u p u d u 
Pe/fs concolor co.staricansis 
Salonix brachyunis 
Panlalagus Aimassf. 
Bomerolagus diazl. 
Xeromys myoldos 
Lnporillus conditor 
Oipodomys hearmanni morroansls... 
Beltongia panlcmala 
Beltongia galmardi 
Beltongia lesuatir 
Caloprymnus camfyestris 
Beltongia tropica 
O'caros bicomis 
flhinoceros unicornis 
nhinoceros sondaicus 

Caratothorium simum tMttonl.. 

Oicerorhinus {= Didermoceros) su-
matrensis. 

Saiga tatarica mongolica 
Chiropnies albinasus 
Monachus tropicnils 
Monachus schauinslantfl 
Monachus monachus 

Bos gnunis 
Caprisomis stimatraansis 
Pelis serval constantlne 
Ovis vignal vignal 
Carvus alaphtis waltichl 
Symphalangus syndactyfus 
rYopithocus spp. (all spocles).. 

I llsloric range _- -

Tahr, Arabian., 

Bradypus torgtiafus 
Solandon tAlopogala) cvbanus. 
Solenodon paradoxtis 
Schirus nigar cineraus 

Cervus elephus barbarus 
Corvus alephus hangh) 
Naolragus tNesotragus) moscha-

Itis moschatus. 
Homilragus jayakad. 

do 
Brazil 
Australia 

do 
Mexico 
U.S.A. (Ulah) 
Moxico (Bn|a Calllornia) 
U.S.A. (AZ), Mexico 
Southern South AmericB 
Nicaragua. Panama, Co9\» Rica 
Australia 
Japan (Ryukyu Islands) 
Moxico 
Australia 

do 
U.S.A. (California) 
Australia 

do 
do 
do 
do 

Sob-Sohnrnn Africa 
India, Nepal 
Indonesia, Indochina, Burma, Thai

land, Sikkim, Bangladesh, Malay
sia. 

Zairo, Sudan. Uganda, Central Afri
can Republic. 

Bangladesh to Vietnam to Indone
sia (Borneo). 

Mongolia 
Brazil.... 
Caribbonn Sea. Gull ot Moxico 
I Inwallan Archipelago 
Moditonnnoan, Northwest African 

Const and Block Sea. 
Bnngtndosh. Southeast Asia, India.. 
Sumntia 
Algeria 
Kashmir 
Tibet, n i iu lon 
Maloysio, Indonesia 
Malagasy Reptibllc (=»Madaga9-

cnr). 
Brazil 
Cuba 
Dominican Republic, HalH 
U S A . (DolMarVa Peninsula to 

Southeast PA). 
Tunisia, Algeria 
Kashmir 
Zanzibar (and nearby Islands) 

VerlebrSto population whore 
endangered ot threatened Status 

Oman.. 

..do,.. 

..do... 

..do... 

..do... 

..do... 

..do... 

..do... 

..do... 

..do... 

..do... 

..do... 

..do... 

..do... 

..do... 

..do... 

..do.., 

..do.. 

..do.. 

..do... 

..do.., 

..do... 

..do.. 

..do.., 

..do.. 

. .do. 

. .do . 

..do.. 

..do.. 

..do.. 

..do.. 

..do.. 

..do.. 

..do.. 

. .do. 

. .do. 

. .do. 

. .do. 

..do. 

..do. 

..do. 

. .do. 

..do.... 

..do,... 

..do.... 

..do.... 

..do.... 

When 
Rsted 

4 
3 
4 
4 
3 
6 

10 
1,3 

15 
15 
6 

SO 
3 
4 
• 
2 
4 
6 
4 
4 
4 

97 
4 
3 

CriUcel 
habitat 

15 
3 

1. 2, 45 
18 
3 

3 
15 

3 
15 

3 
15 
4 

3 . 4 
3 

» 3 
1 

3 
3 

50 

50 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

17.95(a) 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 

NA 

NA 
NA 
NA 
NA 
NA 

NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 

NA 

NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 

NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 

NA 
NA 
NA 

NA 



Spocles 

Common name 

Tamaraw 
T amarin, golden-n,mpod 

( = goldenhenr led Tamarin; 
- g o l d e n Hon Marmoset). 

Tamarin, pled 
Tamarin, white-looted 
Tapir, Asian 

Tapir, Brazilian., 

Tapir. Central American. 

Tapir, mountain 

Tarsler, Philippine 

t ' gp ' 
Tiger, Tasmanlan ( = Thyla-

cine). 
Uaksari (all spocles) 

Ur ia l . 

Vicuna 
Wallaby, banded hare 
Wallaby, brindled noil Inllod... 
Wallaby, crescent nail tailod.. 
Wallaby. Parma 
Wallaby, Western hare 
Wallaby, yellow-footod rock... 
Whale, bluo 
Whale, bowhoad 
Whale, finback , 
Whale, gray 

Wtialo. humpback. 
Whale, right 
Whale, Sol 
Whale, sperm 
Wolf, gray 

Wol l . gray 
Wolf, monod . 

Wolf, red.. 

Wombat, hairy nosed ( = Bar
nard's end Oueenstand 
hairy-nosed). 

Yak, wild 
Zebra, Grevy's 
Zebra. Harlmann's mountain 
Zebra, mountain 

Sclenliflc namo 

Bubalus mindorensis 
L eontopiihccus («= t aontideus) 

spp. (aft species). 

Sngiiinus bicolor 
Sngulnus leucopus.. 
Tapirvs Indicus 

Tapirus terras tr is. 

Tapirvs bairdil.. 

Tapirvs pinchaqua.. 

Tarsitis syrichta 
Panthara tigris 
Thylacinus cynocephahis. 

Cacajao spp. (nil species). 

Ovis musimon 
cphion. 

VIctigna vicugna 
Lngnslrophus fasclattis. 
Onychognica fraenala... 
Onychogalea lunata 
Macropus parma 
Lagorchestas hirsulus... 
Petrognia xanthopiis 
Balaenoptera musculus 
Bataena mystlcahis 
Balaenoptera physalus. 
Eschrichtius robusfus.... 

i ^or ianta f is ) 

Mogaptcra novaeangllaa.. 
Baiaena glacialis 
Balaenoptera borealis 
Physeter calodon 
Canis lupus 

Canis lupus 
Chrysocyon brachyvrus. 

Canis rufus. 

Lasiorhinus krefftH (formerty L. bar-
nardi nnd t . gillesplef^. 

Bos gninnlans 
Pqin/s grnvyi 
Pqinis zebra hadmannaa.. 
Pquus zebra zebra 

Historic rango 

Philippines. 
Brazil 

Northern Biazil 
Northern Colombia 
Burma, Lftos, Cambodia. Vietnam, 

Malaysia. Indonesia, Thailand. 
Colombia and Venezuela south to 

Paraguay and Argentina. 
Southern Moxico lo (^ lombla and 

Ecuador. 
Colombia, Fcundor and possibly 

Peru and Venezuela. 
Philippines 
Tomperole and Tropical Asia 
Auslialia 

Peru, Brazil, 
Venezuela. 

Cyprus 

Ecuador, Oj lumbia, 

South America (Andes) 
Australia 

do 
do 
do 
do 
do 

Oceanic 
Oceanic (north latitudes only) 
Oceanic 
North Pacific Ocean: coastal and 

Boring Sea,. 
Oceanic 

do 
do....: ; 
do ; 

Holarctic 

Vcrlebralo population where 
endangered ot threatened 

do : 
Argnnlinn, BolMa, Brazil, Para-

gtrny, Hniguoy. 
U.S.A. (southeastern U.S.A. west 

to central TX). 
Aostralin 

China ( l ibnt) , India 
Kenya, f •|iiiopla, Somalia , 
Nnmililp, Angola 
South Alrlca 

..do. 

. .do. 

..do., 

..do. 

..do.. 

..do. 

. .do. 

. .do. 

..do.. 

..do.. 

..do.. 

..do.. 

..do.. 

..do.. 

..do.. 

..do.. 
...do., 
...do., 
...do.. 
...do.. 
...do. 
...do., 
...do., 
...do.. 

Status 

do 
do 
do 
do 

U.S.A. (48 conterminous 
other than MN), Moxico. -

U S A . (MN) 
EnHre 

States 

. .do. 

. .do. 

. .do. 

. .do. 

. .do. 

. .do. 

E 
E 

E 
T 
E 

E 

E 

E 

T 
E 
E 

E 

E 

E 
E 
E 
E 
E 
E 
E 
E 
E 
E 
E 

E 
E 
E 
E 
E 

T 
E 

E 

E 

E 
T 
T 
E 

When 
listed 

4 
3 

18 
16 
15 

3 

3 

3 

16 
3,5 

3 

3 

15 

3 
4 
4 
4 
4 
4 
8 
3-
3 
3 
3 

3 
3 
3 
3 

1,6, 13, 
15,35 

35 
4 

1 

4,6 

3 
54 

54.111 
15, 111 

Critical 
habitat 

NA 
NA 

NA 
NA 
NA 

NA 

NA 

NA 

NA 
NA 
NA 

NA' 

NA 

NA 
NA 
NA 
NA 
NA 
NA 

. NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 

17.9S(a) 

17.95(a) 
NA 

NA 

NA 

NA 
NA 
NA 

1 NA 

Sp©CiW 

NA 
NA 

NA 
17.40(c) 

NA 

NA 

NA 

NA 

17.40(c) 
NA 
NA 

NA 

NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

1 NA 

NA 
NA 
NA 
NA 
NA 

17.40(d) 
NA 

NA 

NA 

NA 
NA 
NA 

1 NA 



Species 

Common namo 

Binns 

Akopa, Hawaii (honeycreeper).. 
Akepo, Maul (honeycreeper) „... 
Akialon, Kauai (bonnycrcepor),. 
Akinpolnau (honeycreeper) 
Albatross, ehort-lalled 

Blackbird, yellow-shouldered.. 
Botiwbite, masked (quail) 
Booby, AbtTotfs 
Brisllebird, western 
Bristlebird, western ruloiis 
Biilbul, Mniiritlus ollvnceous.,. 
Bulll inch, S B O Miguel (linch),,. 
BushwTon, Now Zealand 
Bustard, great Indian 
Cahow i-:^Bermuda Petrel)...., 
Condor, Andean 
Condor, Calilornfa 

Cool , Hawaiian (=A lao 
keokeo). 

Cotinga, banded 
C^linpa, while winged 
Crane, black-necked 
Crane, Cuba .sandhill 
Crane, hooded 
Crane, Japanese 
Crane, Mississippi sandhill 
Crane, Siberion white 

Crane, whito-naped,. 
Crane, whooping 

Creeper, Hawaii. 
Oeeper , Molokal ( = Kakawa-

hlo): 
Creeper, Oaho (̂ ^̂  atauwnhio),... 
Crow, Hawaiian ( - ' a la la ) 
Cuckoo-shrike, Mauritius 
Cuckoo slirike. Reunion 
Curassow, razor billed 
Curassow. red billed 
Curassow, Trinidad white-

headed. 
Curlew, Eskimo 

Scientific namo 

Dove, cloven feathored.. 

Dove, Grennrta 
Dove, Patau ground. 

Loxops cocclnaus cocclnaus 
loxops cordne i i s ochracaus 
Hamignathus procerus 
Hemtgnalhtis mtinrol ( = ta^sonl) 
Dtomedea albatrus 

Agelaius xanthomus 
Colinus virginianus ridgwayf 
Sula abhoit i : 
Onsyomis brachyplenis tonglnastris. 
Pasyomis broaiibanii liltoralis 
Hypsipeles borbonlctis otivacaus 
ryrrhi i la pynbula mudna 
Xenicus longipas 
Chorions nigricops 
Pterodroma cahow 
Vultur grypbiis.: 
Gymnogyps cafifomianus 

Fulica americana alal.. 

Cotinga macvlala 
Xipholona atrcpurpurea 
Gnis nigdcollis 
Gnis canadensis nesloles.. 
Gnrs monacha 
Gnis Inponensis 
Grvs canadensis pulla 
Grvs leucogeranus 

Grvs vipio 
Grus ameri t^na.. 

Historic range . 

Duck, Hawaiian ( —koloa).. 

Oraomystis (— Loxops) mana 
Oreomyslis { -^Loxops) flammea 

Oraomystis t ^ L o x o p s ) maculala.... 
Corvtis trop/afs 
Coqirus i ' ^Corac lna) typlcus 
Coqinis i ^Co rac ina ) newtoni 
Mitu ( - Crax) mitu mitu 
Crax blumanb.tchU 
Pipila pipila pipila 

Numenius Lx>realis 

DrepanoptHa holosaricea. 

leplnlUn nvHsl 
Gallicolumba canifrons 

Japan, 
C \ HI . 

U.S A. (Hawaii) 
do ; 
do 
do 

North Pacific (3cean: 
U S S R , U.S.A (AK. 
OR, WA). 

t l S A. (Puerto Rico) 
U.S.A. (Arizona), Moxico (Sonoro)... 
Indian Ocean: (Dhristmas island 
Australia 

do , 
Indian Ocean: Mauritius 
Eastern Atlantic Ocean: /Viotos 
Now Zealand 
India, Poklstnn 
North Allnnllc Ocoan: Bermuda 
Oj lombia lo Chile and Argentina 
U S A . (On , CA), Moxico (Baja 

California). 
U.S.A. (I lawall) 

Anas wyvilliana. 

Brozll 
d o • . . . 

China (T ihel) 
West Indies: Cuba 
Japan, U.S.S.R 
China, Japan, Korea, U,S.S.R 
U S A . (Mississippi) 
U S S R . (Siberia) lo India, Includ

ing Iron and China. 
Mongolia 
Canada, U.S.A. (Rocky Mountains 

east to Carolinas), Moxico. 
U S A . (Ilawaii) 

do , 

Verlebrato popolatkjn where 
endangered or thf oatonod 

..do. 

. .do. 

. .do. 

. .do . 
Entire, except U.8.A._.. 

do 
do 

Indian Ocoan: Mauritius.. 
Indian Ocean: Reunion... 
Brni i l (Lastern) 
Brnzil 
West Indies: Trinidad 

Alaska and northern Canada to Ar
gentina. 

Southwost Pacific Ocean: Now 
Cnlntjonlfl. 

West Indies: Grenada 
West Pncillc Ocoan: U.S.A. (Palau 

Islands). 
U.S.A. (I lawali) 

Entire., 
do. 
d o . 
do. 
d o . 
do. 
d o . 
do. 
do. 
do. 
do. 
do. 

..do.. 

..do., 

..do., 
-do . , 
. .do. 
. .do. 
. .do. 
. .do. 
. .do. 

..do. 

..do. 

..do.. 

..do.. 

..do.. 

..do.. 

..do.. 

..do.. 

. .do. 

..do.. 

..do., 

. .do. 

. .do. 

. .do. 

. .do. 

. .do. 

Status Wher> 
N t e d 

Crittcal 
habitat 

IT 
1.3 

15 
3 

15 
3 
3 
3 
3 
3 
4 
1 

15 
15 
15 
15 
4 
3 
6 
4 

18 
1.3 

10 
2 

t 
1 
3 
3 

15 
4 
3 

1,3 

3 

3 
3 

NA 
NA 
NA 
NA 
NA 

17.95(b) 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

17.95(b) 

NA 

NA 
NA 
NA 
NA 
NA 
NA 

17.95(h) 
NA 

NA 
17.95(b) 

NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 

NA 

NA 
NA 

NA 

NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 

NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 

NA 

NA 
NA 

NA 



Spocles 

O j m m o n namo 

Oick , l aysnn 
Chick, pink-headed 
Duck, whllo-winged wood . 

Eagto, Greenland whilo-talled... 

Enqlo, harpy 
Eagle, PhilippIno (=monkey-

eating). 
Eagle, bald 

i^^ipItT, bald 
Eagle, Spanish Imperial 
Egret, Chinese 
Falcon, American pnregrlno.. 
Falcon, Arctic poregrino 

Falcon, Eurasian peregrine.. 

Finch, Laysan (honeycreeper).. 
Finch, NIhoa (honeycroopor) ..„ 
Ftycolcher, Eulor'9 
Flycatcher, Palau lantall 

Flycotchof, Seychelles para
dise. 

Flycatcher, Tahiti 
Flycalchor, TInlan monarch 

Fody, Seychelles (woavor-
finch). 

Frigaleblrd. Andrew's 
Golllntilo, I lawotlon (moorhen). 
Goose, Aleutian Canada 

Goose, Hawaiian (—none) 
Goshawk, Christmas Island 
G'acklo. slendor-hlll»»d 
G'asswren, Eyroan (tlycatcher) 
Grct>o. Alittan : 
Groonshank, Nordmann's 

Scientific nome 

Gi ian, horned 
Gull, Audooln's 
Gutt, relict 
Hawk, Anjounn Island sparrow.. 
Hawk. Galapagos 
Hawk, Hawaiian ( - l o ) 
Hermit, hook-blllod (humming

bird). 
\^oneycirnpiyr, crested 

( = "okoliekohe). 
Hornbill, helmoled 
I loneyentor. holmelod 

Anas laysanansis 
nhodonessa caryophyllacaa.. 
Cairina scutulata 

Haliaeetus albicilla proanlandicus.. 

Harpia harpyfa 
Pithacophaga laffaryi.. 

Haliaeetus laucocaphafus 

I 
Haliaeetus tet/cocephaiua , . i . . 
Aquila hnliaca adalbadi 
Pgretia eulopholas 
Paico peregrinus anatum 
Falco peregrinus lunddua 

Falco peregrinus paragdnua. 

Toiespyza (^Psi t t i rostra) centans, 
Tafespyza i^Psl t t l rosI ra) ultima 
Fmpldonax euleri fohnstonal. 
nhlpldura lapida 

Terpslphona corvlna. 

Pomarea nigra 
Monarcha takalsukasaa. 

PtHiffia sochallarvm.. 

Fregata andrewsi. 
Gallinula chloropus sandvicensis „ 
Branta canadensis laucoparala 

Nasochen { ^ B r a n t a ) samAicansis. 
Acclpiler fasdahis nalafis 
Ouiskahis i-^Casslt i ix) palustris 
Amylomis goydod. 
Podiiymhus gigas 
Tringa guttifor 

Oreophasis darbianus 
I anis atidotrinll 
Lams relictus 
Accipiter francesii ptislllus 
Butt>o gnlapagoansis 
Buteo solilaritis 
Glaucis i ^ r t a m p h o d o n ) dohmi l . 

Historic range 

Falmoria dotal.. 

do 
India 
India, Malaysia, Indonesia, Thal-

Innd. 
Greenland and adjacenl Allanllc Is

lands. 
Mexico Rooth to Argentina 
Philippines 

North America south to northem 
Mexico. 

do 
Spain, Morocco, Algoria 
China. Korea 
Canada. U.S.A., Moxico 
Alaska lo Greenland, south lo Ar

gentina. 
Europe, Furasia south lo Africa 

ond MlrieasL 
U S A . (Hawaii) 

do 
West Indies: Grenada 
West Paclllc Ocean: U.S.A. (Patau 

Islands). 
Indian Ocean: Seychelles 

Vertebrate pt)putatlon where 
endaf>gered or threatened 

Status 

South PnciFic Ocean: Tahiti 
Western Pacific Ocoan: U.S.A. 

(Mariana Islands). 
Indian Ocoan: Soychellos 

fthinoplnx vigil. 
Moliphaga cassidix.. 

U.S.A. (Howali).. 

..do.. 

..do.. 

. .do. 

,.do., 

. .do. 

. .do. 

U.S.A. (conlertnlnous States, 
except WA. OR, MN, Wl , Ml). 

U.S.A. (WA. OR, MN, Wl , Ml) 
Entire 

do _. 
do -
do ; 

East Indian Ocean 
U.S.A. (Hawaii) 
Western U.S.A. (AK, CA, OR. WA), 

Jnpan. 
U S A (Hawaii) 
Indian Ocean: Christmas Island 
Mexico 
Australia 
Guotomain 
U.S.S.R , Japan, south to Malaya, 

Borneo. 
Guatemala, Mexico 
Mediterranean Soa 
India, Ctilna 
Indian Ocean: Comoro Islands 
Fcundor (Galapagos Island) 
U S A . (Ilawnii) 
Brazil 

Thailand, Malaysia . 
Australia 

..do., 

..do., 

..do.. 

..do.. 

. .do. 

. .do . 

..do. 

..do. 

. .do. 

..do.. 

..do.. 
„ do . . 

,.do.. 
..do.. 
..do.. 
..do.. 
..do., 
..do., 

..do., 

..do., 

. d o . 

. .do. 

. .do. 

..do.. 

..do., 

..do.. 

. .do. 

. .do. 

When 
Hsted 

Critteal 
habital 

1 
15 
3 

15 

15 
3 

1.34 

34 
3 
3 

2,3 
2.3 

15 

1 
1 
3 
3 

15 
1 

1.3 

1 
3 
3 
3 
3 
15 

3 
3 
15 
3 
3 
1 
15 

Spedal 
rules 

15 
4 

NA 
NA 
NA 

NA 

NA 
NA 

NA 

NA 
NA 
NA 

17.95(b) 
NA 

NA 

NA 
NA 
NA 
N A 

NA 

NA 
NA 

NA 

NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 

NA 
NA 

NA 
NA 
NA 

NA 

NA 
NA 

NA 

U41f»)i 
NA 
NA 
NA 
NA 

NA 

NA 
NA 
NA 
NA 

NA 

NA 
NA 

NA 

NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 

NA 
NA 



spocles 

OjmmOn name 

Ibis, Japanese crested, 
Kngii 

Kakopo ( - o w l parrot) 
Kestre l Mauritius 
Kestrel. Seychelles 
Kilo, Cuba hook billed 
Kilo, Grenada hookbi i led 
Kho, Everglade (snail kite) 
Kokako (walllcbird) 
Macaw, glaucous 
Macaw, Inrligo 
Macaw. lilUe blue 
Magpie robin. Seychelles 

(thrush). 
Malkohi», ted faced (cuckoo) 
Mallard, Mariann 

Megspooo. La f 'erouse's. 

Megapode, Moleo 
Milte'fjird, Nihoa (willow war

bler) 
Nuwipu'u (horiHycrHeper) 
'O'O, Knual ( = ' O o 'A'a) (hon-

eyealr-r). 
Ostrich, Arabian 
OstricI ', West Alrlcan 
'O'u (honeycreeper) 
Owl, Anjouan scops 
Owl, gianl scops 

Owl, Patau. 

Owl, Seychelles 
Owlet, Mr. Mordcn's 
Palila (honeycreeper) 
Parakeet, Forbes' 
ParakoeL golden 
Parakeet, golden shouldered 

(srhoodryl j . 
ParakoeL Mauritius 
Parakeet, ochre-marked 
Parakeet, ornr>ge twHied 
ParakeeL paradise ( = beautl-

lut) 
Parakeet, scarlet-chested 

( ^ splendid). 
ParakoeL turquoise 
Panel , Australian 
Panot. Bahaman or Cuban 

Sclenllllc namo 

Nippoiiia nippon 
flhynochetos jubatus. 

Stngops habroptihis 
Falco punctatus 
Falco araea 
Chondrohierax uncinattis wilsonll.. 
Chond'ohierax tincinatus minis 
fJostrhamus sociabilis plumbeus... 
Cailneas cinerea 
Anodcihynr.hus giaucvs 
Anodorhynchus lead 
Cyanopsitia spixil. 
Ccpsychus sechellarum 

Phaenicophaetis pyrrhocephalus. 
Anas ouslaleti 

Megnpodius laparousa. 

Macrocephalon mal iw 
Acrocaphalus familiaris king!.. 

He.-vlgnathus lucktus.. 
Moho braccatus 

Stmthio camalus synacus. 
SInilhio cameltis spatr l 
Psittirostra psit lacea 
Otvs nitilus capnodas 
Olus giirneyi. 

Olus podargina. 

Ottis insularis 
Olus Ireneaa 
Loxioides ( ^Psit t i rostra) hailletii.. 

Cyanoramphus atiriceps forbasi 
Arnlinga gtiarouba 
Psephotus chrysoptarygHis 

P.titlarula echo 
F^rrhiira crventata 
Neophema chrysogasler. 
Psephotus pulchem'mus.. 

Panot, ground ... 
Panot, Imperial. 

Neophema splendida.. 

Neophema pulchalla 
Geopsiltacus occidentalis. 
Amazona leucocephala 

Pezoporvs wallicvs... 
Amazona Impodalis.. 

Historic range 

China, Japan. U.S.S.R., Koroo 
Soufhwesfom Padfic Ocean: Now 

Cnledonla. 
New Zealand 
Indian Ocean: Maurllkis 
Indian Ocean: Seychelles Islands.... 
West Indies: Cuba 
West Indies; Grenada 
U.S A. (riorlda) 
Now Zoolof)d 
Paroguny, Uruguay, Brazil 
Brazil 

do 
Indian Ocean: Soychollos Islands.... 

Vertebrate population where 
endangered ot Ihreatened 

Sri Lnnka ( = Ceylon) 
West Poclfic Ocean: U.S.A. (Guam, 

Mariana Islands). 
West Pocilic Ocoan: U.S.A. (Palau 

Island, Mariana Islands). 
Indonesia (Celebes) 
U.S A. (I lawali) 

..do. 

..do. 

Jordan, Saudi Arabia . 
Spanish Sahara 
U.S.A. (I lawaii) 
Inriian Ocean: Comoro Island 
Philfiplnos: Marinduquo and Minda

nao Island. 
West Pacific Ocoan: U.S.A. (Palau 

Islands). 
Indian Ocean: Seychelles Islands.... 
Kenya 
U.S.A. (Hawaii) 
New Zealand 
Brazil 
Australia 

Indian Ocean; Mauritius.. 
Brnzil 
Australia 

do 

..do. 

rio 
do 

West Indies: Cuba, Bahamas, Cay-
m.ins. 

Aurlrtilia 
West Indies: Dominica 

,.do.. 
..do.. 

..do.. 

..do.. 

..do.. 

..do.. 

..do.. 

..do.. 

..do.. 
..do.. 
..do,, 
„ d o „ 
, .do. 

..do., 

..do. 

. .do. 

. .do. 

. .do. 

..do. 

..do. 

. .do.. 

. .do.. 

..do.. 

..do.. 

..do., 

..do.. 

..do.. 

..do.. 

..do.. 

..do.. 

..do.. 
. .do. 

..do.. 
. .do. 
, .do. 
. .do. 

..do.. 

..do.. 

..do. 

..do. 

. .do. 

. .do. 

Status 

E 
E 

E 
E 
E 
E 
E 
E 
E 
E 
E 
E 
E 

E 
E 

E 

E 
E 

E 
E 

E 
E 
E 
E 
E 

E 

E 
E 
E 
E 
E 
E 

E 
E 
E 
E 

E 

E 
E 
E 

'E 
E 

Wt>#fi 
listed 

3 
9 

3 
3 
3 
3 
3 
1 
3 

15 
15 
15 
3 

3 
23 

3 

3 
1 

f. 2 
1 

3 
3 
1 
3 

15 

3 

3 
3 
1 

3, 15 
4 
3 

3 
3 
4 
4 

1 

4 

3 
3 

3,15 

6 
3 

Critical 
habHal 

NA 
NA 

NA 
NA 
NA 
NA 
NA 

17.95(b) 
NA 
NA 
NA 
NA 
NA 

NA 
NA 

NA 

NA 
NA 

NA 
NA 

NA 
NA 
NA 
NA 
NA 

NA 

NA 
NA 

17.951b) 
NA 
NA 
NA 

NA 
NA 
NA 
NA 

NA 

NA 
NA 
NA 

NA 
NA 

1 
t\. . t 

NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 

NA 

NA 
NA 

NA 
NA 

NA 
NA 
NA 
NA 
NA 

NA 

NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 

NA 

NA 
NA 
NA 

NA 
NA 

» 



Species 

Common name 

ParroL Piinrlo Rlcan 
Parrot, red browed 
Parrot, r e d c i p p e d 
PnrtoL red necked 
ParroL red-speclocled 
ParroL Sl. Lurla 
Parrot, St. Vincent 
Parrot, thick billed 
ParroL vinaceous brpnslod 
Parrolblll, Maul (honeycroopor). 
Pelican, brown 

Pcngrrin, Galapagos 
Petre l Hawaiian daik- fumped. 

Pheasant, bar laited 
Pheasant, Blyth's Irngopan.... 
Pheasant, brown eared 
Pheasant, Cabot's tragopnn.. 
Pheasant, Chinese monal 
Pheasant, Edward's 
Pheasant, Elliot's '.. 
Pheasant, Imperial ,.,. 
Pheasant, Mikado 
Pheasant, Palawan peacock. 
Pheasant, Sclaler's monal 
Pheasant. Swlnhoe's 
Pheasant, wostern Irngopan,, 
Pheasant, white oared 
Pigeon, Azores wood 
Pigeon, Chatham Island 

Pigeon. MIndoro zono-lalled 
Pigeon. rutfr \o Rlcan plain 
Piping guan. btack-lronled 
Pitta, Koch's 
Plover, New Zealand shore 
Po'outl (honeycreeper) 
Prairie-chicken, Altwator's 

groator. 
OuoiL Merriam's Montezuma.... 
Ouetze l resplendent 
Hall, Aukland Island 
Rail, California clapper 
Ra i l light footed cinppof 

Rait, Lord Howe wood 
Rail, Yuma dapper 
Rhen. Dnrwln'9 
Robin, Chatham Island 
Robin, scarlet-breasted (Ity 

rn l rher) . 

Scientific nemo 

Amazona vittala 
Amazona rhodocorylha 
Pionopsiita pileata 
Amazona arausiaca 
Amazona pretrel prafrel 
Amazona versicolor 
Am.szona guildingH 
nhynchopsitta pachyrhyrfcha.. 
Amazona vinacoa 
Psetidonnstor xanthophrya 
Pelecanus otxidentalis 

Sphaniscus mendiciihis 
Pterodroma phaeopygia santfwi-

chensis. 
Symiafieus humala 
Tragopan t/y1h/l 
Crossoptilon mantchuricum 
Tragopnn caboti 
Lophophorvs IhuysH 
Lophiira edwardsl 
Syrmnticus ellioti 
Lophura Imperialls 
Syrmnticus mikado 
Polyploctron amphanum 
lophophorus sclalad 
Lophura swinhoU 
Tragopnn melanocephalus 
Crossoptilon crossoptilon 
Columba palumbus azorica 
Hemiphaga novaaseelandiaa 

chathamansls. 
Oucvia mindoransis 
Columba inomala watmorai 
Pipile jacutlnga 
Pitta kochi 
Thinomis novaaseelandiaa 
Melamprosops phaeosoma 
TympantKhus cupido attwateri 

I llsloric rango 

U S A , ( r vo t l o Rico).. 
Brazil 

rio 

Cyrtonyx montezumaa marriemi.. 
Phnromnchrvs moclnno 
rtaltus pectoralis muelled 
nnlti is longlroslris obsoletus 
f lal lus longlroslris lavrpes 

Trichoiimnas sytvestris 
rtallus longlroslris yumanansis. 
Pterocnemia pennala 
Petroira traversi 
Potroica multicolor multicolor.... 

West Indies: Dominica 
Brazil Argentina 
West Indies: SL Lucia 
V/ost Indies: St. Vincent 
Mexico, U.S.A. (AZ, NM) 
Brazil 
U S A . (Hflwall) 
U.S.A (Carolinas to Toxas. CA), 

West Indies, Central ond South 
America: Coasta l 

Fcundor (Galapagos Island) 
U.S.A. (I lawali) , 

India,, 
Burma, China. 
Burma, China, 
Ctilna '. 

do 
do 

Vietnam 
China 
Vinlnnm 
Taiwan 
Philippines 
Burma, China, Indio 
Tahvan 
India, Pakistan .,„ 
China (Tibet). India 
FnsI Altnnlic Ocean: /Vzores,. 
Now Zealand 

Vertebrate popolafkjn where 
erxfangered ot Ihreatened 

Philippines 
U.S.A. (Puerto Rico).. 
Argentina 
Philippines 
New Zealand 
U S A . (Hawaii) 
U S A ( loxas) 

(Baja 

Mexico (Vera Cruz) 
Mexico lo Panama 
New Zonlnnd 
U S A , (Calilornla) 
U S A (California), Moxico 

Cnlilo'nia). 
Austmlin (Lord Howo Island) 
Mexico, U S A , (AZ, CA) 
Argentina, BolMa, Peru, Uruguay, 
Nnw Zentand 
Austiniin (f;loriolk Island) 

do..., 
do. . . 

. . . . .do. . . 
do. . . 

" 9 " 
do.. . 
do. . . 

Mox ico. 
Entire... 

do... 
do. . . 

..do.. 

..do., 

..do., 

..do., 

. .do. 

..do., 

..do., 

. .do. 

. .do. 

. .do. 

. .do . 

. .do. 

. .do. 

. .do. 

. .do. 

. .do. 

. .do. 

. .do. 

..do.. 

..do.. 

..do.. 

..do., 

..do. 

..do., 

..do.. 

..do.. 

. .do. 

. .do. 

. .do. 

. .do. 

. .do . 
. .do. 
. .do. 
. .do: 
. .do. 

Status 

E 
E 
E 
E 
E 
E 
E 
E 
E 
E 
E 

E 
E 

E 
E 
E 
E 
E 
E 
E 
E 
E 
E 
E 
E 
E 
E 
E 
E 

E 
E 
E 
E 
E 
E 
E 

E 
E 
E 
E 
E-

E 
E 
E 
E 
E 

Wher» 
Rsted 

1 
3 

15 
50 
15 
3 
3 
3 

15 
1 

2 . 3 

3 
2. 4. 1 

3 
3 
3 
3 
3 
3 

15 
3 
3 
3 
3 
3 
3 
4 
3 
3 

15 
2 

15 
15 
3 

10 
« 1 

13 
15 
3 
2 
2 

15 
1 
3 
3 
3 

Critical 
hebHal 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 

1 • NA 
1 NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 

Special 
rules 

NA 
NA 
NA 
NA 
NA 
r iA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 

1 NA 
1 NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 

NA 
NA 

1 NA 
NA 
NA 

11 



Rockfowl, Kvhile necked.... 
Roller, long-tailed ground.. 

Scnrb bird, noisy 
Shama, C-nlw black (thnisb) 
Shearwater, NewelTs (Town-

sends , formerly Manx) 
( = 'A'o). 

Shrike, San Clemente loggor-
head. 

Siskin, red 
Sparrow, Cope Sable seaside.,. 
Sparrow, dusky seaside 
Sparrow, San CIcmenIo sage.... 
Sparrow, Santa Barbara song... 
Starting, Ponape mountain 

Starling, Rolhschlld's (myna).... 
Still. Hawaiian ( ^Ae 'o ) 
Sto'k, oriental white 
Tea l Campbell Island flight

less. 
Torn, Calilornla least 

Thrasher, while bressled 
Thrush, large KnunI 
Thnish, Molokal ( -o loma 'o ) 
Thrush, New Zealand (wattlo-

blrd). 
Thnish. small Knual 

( - pualohl). 
Tlnammr. solitary 
Trembler. Martinique brown 

(thrasher). 
Wanderer, plain (collared-ho-

mlpode). 
arbler (woorl), Bachman's 
^ l o r (wood), Barbados 
yellow. 

Warbler (wood), Kirtland's 

- . JVa rb i 
^wJIT) 

Warbler (willow), rood.. 

Warbler (wlltow), Rodriqucs... 
Warbler (wood), Somper'9 
Warbler (willow), Seychelles.. 
Whiphird, Western 
Whip poor-wilt, Puerto Rlcan. 
While eye, Norfolk Island 
While eye, Ponapo groat 

White eye, Srjychelles. 
Woodpecker, Imperial.. 

Scientific name 
Historic rar̂  

Pfcalhaites gymnocaphafus.. 
Uretalomis chlmaara 

Alrichomis clamosus 
Ccps)-chus nIgar cabuansis 
Puffinus auricularis (lormerly p td-

finus) nawain. 

Lankis Itidovicianus meamsl 

Cardueiis t ^ S p i n u s ) cuct/iiatus 
Ammospiza maritima mirabilis 
Ammospiza maritima nigrescens.... 
Amphispiza belli chman leaa 
Melospiza melodia gramlnea 
Aplonis pelzalnl 

Laiicopsar rolhschildi. 
Himantopus himantoptis knudseni.. 
Ciconia ciconia boyciana 
Anas aucklandica nesioHs 

Slarna antillarum i-^albi frons) 
bnjwnl. 

namphoclnchis hrachytirus 
Phaeomis obscunrs myadasHna 
Phaeomis obscurvs rutha 
Tumagra capensis 

Phaeomis palmed.. 

TInamtis solilaritis Brazil Poraguay, Argentina 
Gnclocorthia rvficauda gulturalis. 

Alrten; Togo lo Slona Leone 
Malagasy Republic (c= Madagas

car), 
Australia 
Philippines 
U.S.A. (Hawaii) 

U.S.A. (Calilornla). 

South America 
U.S.A. (Florida) 

do 
U.S.A. (California) 

do 
West Pacific Ocean: U.S.A (Caro

line Island). 
lndone,-.'8 (Bali) 
U.S.A. (I Inwail) 
China, Japan, Korea. U.S.S.R 
Now Zeland (Campbell Island) „..;.., 

Moxico, U.S.A. (CA) 

VOrtOOfBIO popUla l lO 'J WIK'18 
erxlangered ot threatened 

WosI Indies: St. Lucia, Martinique.. 
U S A (Hawaii) 

do '. 
New Zealand 

U.S.A. (Hawaii).. 

Pedionomous lorquatus.. 

Vermiwra bachmanii 
Dendroica petechia petechia. 

Dendroica klrtlandil. 

Acrocaphalus tusclrila. 

Pebromis rodericanus 
Leucopeza semperi 
Bebromis sachallansis 
Psophodes nigrogularis 
Caprimulgus noctithorvs 
Zosterops alboguiaris 
Hukia hngirostra ( = sanfordi). 

Wost Indies: Martinique. 

Australia.. 

U.S.A (Southeastem), Cuba. 
Wost Indies: Baibados 

Zosterops modesia 
Campephilus ImperiaFis.. 

U S A . (principally Ml), Canada, 
West Indies: Bahama islands. 

Western Pacific Ocean: U.S.A 
(Mariano Islands). 

Mauritius (Rodrlguos Islands) 
West Indies: St. Lucia 
Indian Ocean: Seychelles Island 
Austrnlia 
U.S.A. (Puerto Rico) 
Indian Ocean: Norfolk fslonds 
WosI Pacific Ocoan: U.S.A. (Caro

line Islands). 
Indian Ocoan: Seychelles 
Moxico 

..do., 

..do., 

. .do. 

. .do. 

. .do. 

..do.. 

. .do. 

. .do. 

. .do. 

. .do. 
. .do. 
. .do. 

,.do.. 
..do.. 
..do.. 
..do.. 

..do. 

. .do. 

. .do. 

. .do. 

. .do. 

..do.. 

. .do.. 

. .do.. 

. .do.. 

. .do.. 

. .do.. 

..do.. 

..do.. 

..do., 

..do., 

..do., 

. .do. 

. .do. 

. .do. 

. . do . 

. .do. 

. .do. 

Status H i e d 

3 
3 

3 
3 

10 

26 

habltal '••••s 

NA 
NA 

NA 
NA 
NA 

NA 

NA 
NA 

NA 
NA 
NA 

NA 

E 
E 
E 
T 
E 
E 

E 
E 
E 
E 

E 

E 
E 
E 
E 

E 

E 
E 

E 

E 
E 

E 

E 

E 
E 
E 
E 
E 
E 
'E 

E 
E 

IS 
1 
1 
26 
6 
3 

3 
2 
3 
15 

2,3 

3 
2 
2 
3 

1 

15 
3 

6 

1.3 
3 

1.3 

3 

3 
3 
3 
3 
8 
15 
3 

3 
3 

NA 
17 95(b) 
17.95(b) 

NA 
NA 
NA 

NA 
NA 
NA 
NA 

NA 

NA 
NA 
NA 
NA 

NA 

NA 
NA 

NA 

NA 
NA 

NA 

NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 

NA 

NA 
NA 
NA 
NA 

NA 

NA 
NA 

NA 

NA 
NA 

NA 

NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 



1 . : . , i : . . , . :>. . . i : i i.i..-. 

Species 

Common namo 

Woodpecker, Ivory-billed 

Woodpecker, red-cockaded.. 

Worjdpocker, Tristnm's 
Wren, Guadeloupe house, 
Wren, St. Lucia frousec 

RerT i t fS 

Alligator, American.... 

Do.. 

Do.. 

Oo.. 

Alligator, Chlnnno 
Anote, Culebra IslaryJ giant.. 

(no 

Boa, Jamaican 
Boa, Mono 
Boa, Puerto Rico 
Boa, Round Island 

common nnme). 
Bon, Round Island Ino 

common name). 
Boa, Virgin Islands troo 
Caiman, Apnporis River 
Cniman, black 
Caiman, broad-snouted 

Caiman, Yacaro 
Cbirckwnlta, San Estobon 

Island. 
Crocodile, Alrican rhvarf 
Cfocoditn, Alrlcan slender-

snoutrvl. 
Crocodile, American 

Crocodile, Ceylon mtiggnr.. 
Crocodile, O ingo dwarf 
CrtKodlle, Cuban... 
Crocodile, Morptel's 
Crocodile, mugger 
Crocodile, Nite 
Crocodile, OrirKXX> 

Scientific namo 

Campephilus principals 

Picoides i ^Dend rocopos ) borealis. 

Dryocopus /avensis richardsf 
Troglodytes aadon guadeloupansls. 
Troglotfytes aedon mesoletKUS 

Alllgalor mississippiensis.. 

..do. 

..do. 

..do. 

Alligator sinensis. 
Anolis roosevaltl.. 

Fplcrates subf laws 
Fpkratos monansis monensis, 
Fplcrates homatus 
Casarea tfussumied 

Botyada mul l txar inata. 

Fplcrates monensis grant! 
Caiman tyocotPlits apapodensls.. 
Melanosurhus nIgar 
Caiman fatirostris 

Caiman crococfilus yacara.. 
Sauromalus variua 

Osleolanmus tafrasfyls talraspls.. 
Crocodylua cataphraclus 

Crocody-lus acutt/9.. 

Crocodytus palustris kimbula 
Osieclnemus talraspls osboml.. 
Crocorfyhis rhombifor. 
Crocodytus moreletH 
Crocody^is palustris pafuslds.... 
Crocod)-His nllotlcus 
Oocodytus Intermadhia 

I llsloric range 

U.S.A. (floulhconlral and soulh-
oastern), Cuba. 

U.S.A. (southcontral ond south-
easlern). 

Koren 
West Indies: Guadeloupe 
WosI Indies: SL Luda 

Southeastem U.S.A. 

..do. 

..do. 

..do. 

China 
U S A . (Puerto Rico: Oi lobra 

Island). 
Jnmnlcn 
U S A . (Puerto Rico) 

do _ 
Indian Ocean: Mauritius 

Vertebrate populal lon where 
erKlangered or threalened 

Status 

..do. 

..do, 

, .do. 
. .do. 
. .do. 

Wherever found In wild except 
those areas wtiere listed as 
threatened as set lot th below. 

U.S A. (FL r n d certa'm oreas of 
GA, SC, and TX, as set forth In 
17.42(nM1)). 

U.S.A (LA) 

In captMty wherever found.. 

Indian Ocean: Mauritius.. 

^,A.r.,» r,^./ -- . - . / . rr f -K*/- . f j ^ l t ^ f l f . 

U S : end British Virgin Islands 
Colombia 
Amazon hnsin 
Brazil, Argentina, Paraguay, Uru

guay. 
Bolivia, Argentina, Peru, BrazH 
Mexico 

Wost Africn ....: 
Wostern nnd central Afr ica. 

U.S.A. (F l ) . Mexico, Soirth Amor-
Irvi, Central America, Caribbean. 

Sri Lonkn 
Congo Rivor drainage 
Cuba : 
Mexico, Belize, Guatemala 
India, f 'nklslnn. Iran, Bangladesh 
Africa 
Souti i Amortea: Orinoco River 

Berlin. 

Ent i re. 
d o . 

..do. 

..do. 

..do. 

..do. 

. .do. 

do. 
do. 
do. 
do. 

d o . 
d o . 

. .do. 

. .do. 

. .do. 

. .do. 

. .do. 

. .do. 

. .do. 

. .do . 

. .do. 

. .do, 

. t ' - l . 

When 
Rsted 

T(S/A) 

T(S/A) 

E 
E 

E 
T 
E 
E 

1.3 

2 

3 

3 
3 

1, 1 1 , 5 1 , 
60, 113 

20,47. 
51, 
60 

1 1 . 4 ^ 
5 1 , 

80, 113 
11 ,47 . 

51 
15 
25 

3 
33 

2 
88 

88 

2 , 8 8 
15 
15 
15 

3 
66 

15 
' 5 

10,87 

15 
15 
3 
3 

15 
3 
3 

15 

Critical 
habltal 

NA 

NA 

NA 
NA 
NA 

NA 

NA 

NA 

NA 

NA 
17.95(c) 

NA 
17 95(c) 

NA 
NA 

NA 

NA 
NA 
NA 
NA 

NA 
NA 

NA 
NA 

17.95(c) 

NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 

Special 
rvHes 

NA 

NA 

NA 
NA 
NA 

NA 

17.42(s) 

17.42(a) 

17.42ta) 

NA 
NA 

NA 
NA 
NA 
NA 

NA 

NA 
NA 
NA 
NA 

NA 
NA 

NA 
NA 

NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 



Spocles 

O)mmon name 

Cror^odilo, saltwater (=09luar-
Ino). 

Crocodile, Sinmoso 
Oavlal (=:gharial) 

Gecko, riny 
Gecko, Monito 
Gecko, Round Island day 
Gecko. Serpent Island 
Iguana. Acklins ground 
Iguana, Allen's Cay 
Iguana, Andros Island ground. 
Iguana. Ancgada ground 

Iguana, Onrrington land 
Iguna, Cayman Brae ground., 
Iguana, Cuban ground 

Iguana, Exuma Island 
Iguana, Fiji banded 
Iguana. Fiji crested 
Iguana, Grand Cayman ground. 
Iguana. Jamaican 
Iguana. Mayaguana 
Iguana, Mona ground 
Iguana, Turks andCalcos 

Iguana, Walling Island ground.. 
Iguana, Whllo Cay ground „ , 
Lizard, b lun inosod leopard 
Lizard, (kjachella Valley fringo-

tood. 
l izard. Island nighl 
Lizard, St, Crobt ground 

Monitor, Bengal. 

Monitor, desert. 

Monitor, Komodo Island.. 

Monitor, yellow 

FVthon. Indian 
Rolllesriako. Anrba Island 
Rattlesnake, New Mexican 

rirign-nosed. 
Skink, Round Island 
Snake, Atlantic sail marsh 

_ g«ii<r» eastern Indigo 
Snake, San Francisco garter 

Scientific namo 
Historic range 

Crocodytus poros i is . 

Crocodytus siamensis. 
GavialuS gangotlcus.,.. 

Phelsiima edwardnewton! 
Sphaerodactylus micropithacus.. 
Phelsuma guentheri 
Cyrtodactylus serpenslnsula 
(jyclura nieyi nuchalis 
Cyctura cychliira Inomala 
dychira cychlura cychhira 
Cyctura pinguis 

Conolophus pallidus 
Cyctura nubila caymanensis.. 
Cyctura nubila nubita 

Cyvlura cychlura figglnsi... 
Brachylophus fasciaitis 
Brarhyfaphus vifiensis 
Cyctura nubila lewisl. 
Cyctura collei 
Cyclura carinata bartschl.. 
Cyctura stejnegeri. 
Cyclura carinata carinata.. 

Cyclura rileyi rileyi. 
Cyclura rileyi cristaia 
Gambalia ( = Ovlaphytus) silus. 
Uma inomala 

Xantufia i ^Klauber ina) rivarslnna.. 
Amaiva polops 

l^eranus bengalensis.. 

Varanus griseus.. 

Varanus komodoensis. 

Varanus flavescens.. 

P^'thon moturus mohirvs.. 
Crolatiis unicolor 
Crolalus w'l lanfi obscurvs. 

Leiolopisma telfaini 
Nerodia fasdata taeniaia 
Drymnrchon corais cotiperi 
Thamnophis sirtalia tetralaenia.. 

Southeast Asia, Australia, Papua-
Now Guinea, Paclllc Islands. 

Southeast Asia, Malay Peninsula 
Pakistan, Burma, Bangladesh, 

India. 
Indian Ocoan: Mauritius 
U S.A (Puerto Rico) 
Indian Ocean: Mauritius 

do 
West Indies: Bahamas 

do '. 
do , 

West Indies: British Virgin Islands 
(Anegnda Islnnrf). 

Ecuador (Galapagos IslanrI) 
West Indies: Cayman Islands 
Cuba 

West Indies: Bahamas 
Pacilic: Fiji, Tonga 
Pacific: Fiji 
WosI Indies: Cayman Islands 
West Indies: Jamaica 
West Indies: Bahamas 
U.S.A. (Puerto Rico: Mona Island).. 
West Indies: Turks end Calcos Is

lands. 
West Indies: Bahamas 

do 
U S A (California) 

do 

Vertebrate population whoro 
endangered ot threatened Sta his 

Entire, excepi Papua-New Guinea... 

Ent i re. 
d o . 

do ;. 
U S A . (Virgin Islands: Greon Cay, 

Pioloslani Cay). 
Iran, Iraq. India. Sri Lanka, Malay

sia, Afghanistan, Bormo, Viol-
nnm. Thailand. 

North Atrica to Neareast. Caspian 
Sea through U S S R , to Paki
stan, Northwest India. 

Indonesia (Komodo. RInlio, Padar, 
and western Ftores Island. 

WosI Pakistan through India to 
Bangladesh. 

Sri Lnnkn and India 
Aruhn Island (Notherland Antilles)... 
U.S.A. (NM), Mexico 

Indian Ocean: Mauritius 
U S A . (Florida) 
U S A (AL, FL, GA, MS, SC), 
U.S A. (Calilornla) 

..do.. 

..do.. 

..do.. 

..do.. 

..do.. 

..do.. 

..do., 

..do., 

..do. 

..do. 

When 
Rsted 

Crii icsl 
habitat 

Entire (pxclurflng population Intro
duced In Puerto Rico). 

Entire 
do 
do 
do 
do 
do 
do 
do 

. .do. 

. .do. 

. .do. 

. .do. 

. .do. 

. .do. 

. .do. 

. .do. 

. .do. 

. .do. 

..do. 

..do. 

..do. 

. .do. 

. .do. 

. d o . 

. .do. 

87 

15 
3 . 1 5 

3 
125 

3 
129 
129 
129 
129 

3 

E 
T 
T 

T 
E 
E 
E 
E 
T 
T 
T 

E 
T 
E 
T 

T 
E 

E 

E 

E 

E 

E 
T 
T 

T 
T 
T 
E 

3 
129 
129 

129 
88 
69 
129 
129 
129 
33 
129 

129 
129 
1 

105 

26 
24 

15 

15 

15 

15 

15 
129 
43 

129 
30 
3? 
1 

NA 

NA 
NA 

NA 
17.95(c) 

NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 

17.95(r) 
NA 

NA 
NA 
NA 

17.95(c) 

NA 
17.95(c) 

NA 

NA 

NA 

NA 

NA 
NA 

17.95(c) 

NA 
NA 
NA 
NA 

71' 
NA 

NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 

NA 
NA 

NA 

NA 

NA 

NA 

NA 

NA 
NA 

NA 
NA 
NA 
NA 



Spocles 

O)mmon namo 

Tartaruga 

Terrapin, river (=iTuntong).. 

Tomlsloma 
Tortoise, sngutatod. 

Tortoise, Dpison,, 
Tortoise, desert „ 

Tortoise. Oalapngos 
Tortoise, Indian llnp-sholt.. 
tortoise, radiatod 

TracaJB . 

Tuntara 
Turtle, equatic box 
Tirrtle, biBck softshell 
Turtle, Burmese peacock... 
Turtio, Central American river... 
Turtle, Cuatro Clenegas solt-

Shotl. 
Turtio, geometric 

Turtle, green sea.. 

Turtle, greon sea.. 

Turtle, hnwkshlll sea ( = coroy).; 
Turtle, Indian sawback 
Turtle. Indian soUshett 
Turtle. Kemp's ( = Allantlc) 

Ridley sea. 
Turtio, leatherback soa 

Turtle, loggertiend sea, 

Turtle. 
sea. 

Olrve (PaclIic) Ridley 

Turtle, OFrvo (rocll lc) Ridley 
sea. 

Turtle, peacock softshell 
Turtle, Plymouth ted bellied 

Scientific name 

Podocnemis expansa., 

Batagur baska 

Tomisloma schlegeHI.. 
Gaochelona ynlpftora.. 

Gophams ftavomarginafus 
Scaptochaiys I == Gopherus) agas-

sizH. 
Gaochelona elephanfopus 
Lissemys punctata punctata 
Geocholona ( = Tasludo) radiata 

Podocnemis unlfi l is. 

Sphenodon punctatus.. 
Tarrapena coatwlla 
Trionyx nigricans 
Morenia oceftata 
Onrmalemys rnawH. 
Trionyx ater 

Psammobates gaomatricus 
( ^ Gaochelona gaometrica). 

Chelonia mydas 

Chelonia mydas.. 

Fretmrychetys Imbricata. 
Kachuga locta t tKla 
Trionyx gangeticus 
Lepldtxhelys hempf. 

Dermochelys coriacea. 

Caretta caretta 

Lepidochelys ol lvacaa. 

Lepidochelys tft ivacaa. 

Trionyx htmim 
Pseudomys {-^Chrysemys) rubd-

vontris bangsl. 

I llsloric range 

South Amorlcn: Orinoco and 
Amazon Rivet basins. 

Malaysin, Bangladesh, Bormo, 
India, Indonesia, 

Malaysia, Indonoslo 
Malagasy Republic (=Madagas

car). 
Mexico ; 
U.S.A. (U r . AZ, CA, NV): Moxico 

Ecuador (Galapagos Islands) 
Indin, Pakistan, Bangladesh 
Malagnsy Republic (^Madagas

car). 
Soulh America: Orinoco and 

Amazon River basins. 
New Zenlarid 
Mexico 
Bangladesh 
Burma.... 
Moxico, Bolizo, Guatomalo 
Moxico 

South Alr lca, 

CIrcumglohnI In tropical and tem
perate eoas and ocoans. 

Vertebrate population whoro 
endangered or threatened 

..do. 

Tropical seas.....' 
India 
Paklstnn, India 
Tropical and lemporato seas. 

Troplcnl, lomporalo, and Bot)pol8r 
seas. 

CIrcumgtobal In Iroplcnt and lom-
pernto BOOS and ocoans. 

. .do. 

..do.. 

India, Banglodosh 
U.S A. (Messnchusolts). 

..do.. 

..do., 

..do., 

..do. 

..do. 
Beaver Oam Slope, U t a h . 

Ent i re. 
d o . 
d o . 

..do.. 

..do.. 

..do.. 

..do. 

..do. 

..do. 

..do. 

. .do. 

Status 
Wher^ 
Rsted 

Wherever fotznd except where 
lisled OS endangered below. 

Brooding colony poputatkjns In FL 
and on Pacific «»sst o l Mexico. 

Entire 
do 
do 
do 

..do. 

. .do. 

Wherever found except where 
Rsted as endangered below. 

Brooding colony popolabons 
Padfic coast of Moxteo. 

Entire 
do 

on 

15 
IS 

46 
103 

tVWcol 
habHal 

NA 

NA 

NA 
NA 

NA 
17.95(c) 

Special 
rules 

3 
15 
3 

3 

3 
8 

15 
15 

129 
15 

15 

42 

42 

3 
15 
15 
4 

3 

42 

42 

42 

15 
90 

NA 
NA 
NA 1 

NA 

NA 
NA 
NA 
NA 
NA 
NA 

NA 

NA 

NA 

17.95(c) 
NA 
NA 
NA 

17.95(c) 

NA 

' NA 

NA 

NA 
17.95(C) 

NA 

NA 

NA 
NA 

NA 
NA 

NA 
NA 
NA 

NA 

NA 
NA 
NA 
NA 
NA 
NA 

NA 

17.42(b) 
and 

Ports 
220 and 

227. 
NA 

NA 
NA 
NA 
NA 

NA 

17.42(b) 
Snd 

Parts 
220 snd 

227. 
17.4?(b) 

end 
Paris 

220 and 
227 

NA 

NA 
NA 



Species 

,iinon name 

Turtle, short necked or west
ern swamp. 

Turflo, spoiled pond 
Turtle, three keeled Asian 

Viper, Lar Valley 

A M P H I B I A N S 

Coqirl, golden 
Frog, Israel painted 
Frog. Panamanian golden 
Frog, Stephen Island 
Salamander, Chinese giant 
Salamander, desert slender 
Salamander, Japanese gianl 
Salamander. Red Hilts 
Salamander. San Marcos 
Salamander. Santa Cruz long-

locd. 
Salamnnrter, Texas blind 
Toad, African viviparous 

Toad, Cameroon 
Toad, Houston 
Toad, Monte Verdo 
Treofrog, pine barrens 

F I S H E S 

Ala Batik (troul) 
Ayumodokl (loach) 
Bllndcal, Mexican (catfish) 
Bonytai l Pahraragat 
Bonytounguo, Asian 
Catfish (no common name) . 
Catfish, giant 
Cavelish, Alabama 
Chub, tionytait 
Chub, Borax l a k e 
Chub, humpback 
Chub. Mohave tul 

-•CJbub. 5i< 
— t i tU ' ' ' sp 

slender.... 
~ CJIB'^' spotlin 

C'cek (minnow).. 
Cisco, longjaw... 

Sclenllllc name 

Cul-tii 
Dace. Ash Meadows speckled. 

Dace. Kendall Warm Springs ... 
Dace. Moapa 
Darter, bayou 
Darter, lountain 
Darter, leopard 

Pscudemydura umbrina.. 

Georlemys ( = Dnmonia) hantillonii. 
Melnnochelys ( = Geoemyda. Ni-

coria) tricarinata. 
Vipera latifii 

FteutherodactytUS lasperi 
D'tscoglossus nigriventer. 
Atelopus varius zetekl. 
Leiopelma hamil loni 
Andrins davidianus davidianus 
Bnirachoseps addus 
Andrias davidianus japonicus 
Phaeognalhus hubrichti 
Furycea nana 
Ambystoma macrodacfyhim cro-

cetim. 
Typhlomolge ralhbuni 
Nectophrynoides spp 

Bii lo supprciliaris.... 
Btilo houstonensis. 
Bufo periglenes 
Hyla andersonil 

Salmo platycephatus 
Ifymenophysa ( ^ B o t i a ) ctida.. 
Prietolla phreatophita 
Gila robusta Jordan! 
Scleropages formosus , 
Pangasius sanitwongsai 
Pang,isianodon gig^s 
Speoplatyrhinus poulson! 
GH.i elegans 
Gila boraxobius 
Gila cypha 
Gila bicolor mohavensis ( = (3. 

havensis). 
Hybopsis cahni 
Hybopsis monacha 
A canthorvtilus bandlirschi 
Coregonus alpenaa 

mo-

Historic', 

Chasmistes cufus 
nhinlchlhys osculus nevadensis. 

nhinlchthys osculus Ihermalis. 
Monpa coriacea 
Etheostoma rvbrvm 
Etheostoma fonticola 
Percina panthorina 

Australia., 

North India, Poklslan 
Central India to Bangladesh and 

Burma, 
Iran 

U S A . (Puerto Rico).. 
Israel 
Panama 
New Zealand 
Wostern China 
U.S.A. (Calilornla) 
.Inpan 
U S A . (AInbama) 
U S A . ( loxas) 
U S A . (California) 

U.S.A. (Texas) 
Tanzania. Golnea. Ivory CoasL 

Cameroon, Liberia, Ethiopia. 
EqualoiinI Alrlca 
U S A . (Texas) 
Costa Rica 
U.S.A. (FL, AL, NC, SC, NJ) 

Vertebrate poptjIAtlon where 
endangered ot threstened 

Turkey 
Jnpan , 
Mexico 
U S A (Nevada) 
Thniiniid, Indonesia, Malaysia 
Thailand 

do 
U S A . (Alabama) 
U S A . (AZ, CA, CO, NV, UT, WY) . . 
U S A . (Oregon) :..; 
U S A . (AZ, CO. UT, WY) 
U.S.A (Calilornla) 

U S A (TN. VA) 
U S A . (AL, GA, NC, TN, VA) 
Turkey 
U S A . and Canada (Lakes Michi

gan, Huron, Erie). 
U S A . (Nevada) 

do : 

U.S.A. (Wyoming).... 
U S A (Novoda) 
U S A. (Mississippi). 
U S A . (Toxas) 
U S A . (AR, OK) 

..do. 

..do. 

..do. 

..do. 

..do.. 

..do.. 

..do., 

..do. 

..do. 

..do. 

..do. 

..do. 

..do. 

..do. 

. .do. 

. .do. 

do... 
do... 
do... 

Florida.. 

EnHre., 
d o . 
d o . 
d o . 
d o . 
d o . 
d o . 
d o . 
d o . 
d o . 
d o . 
d o . 

. do . . 

. .do. 

. .do. 

. .do. 

..do., 

. .do. 

. .do. 
. .do. 
. .do. 
. .do. 
. .do. 

Status 
When 
Rsted 

1$ 
15 

129 

29 
3 

15 
3 

15 
6 

15 
19 
98 

1 

1 
15 

15 
2 

15 
29 

3 
3 
3 
2 

15 
3 
3 

28 
92 

124 
1 
2 

28 
28 

3 
1.4 

1 
117E, 
127E 

2 
1 

10 
2 

31 

CrWCk 
habi ta t ' 

Hat 

NA 

NA 
NA 

NA 

17.95(d) 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

17.95(d) 
NA 

NA 
NA 

NA 
17.95(d) 

NA 
17.95(d) 

NA 
NA 
NA 
NA 
NA 
NA 
NA 

17.95(e) 
NA 

17.95te) 
NA 
NA 

17 95(««) 
17.95(o) 

NA 
NA 

NA 
17.95(e) 

NA 
NA 
NA 

1795(e) 
17.95(e) 

NA 

NA 
NA 

NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

17.43(0) 
NA 

NA 
NA 

NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

1744(c) 
17.441c) 

NA 
NA 

NA 
NA 

NA 
NA 

17.44(b) 
NA 

17.44(d) 



Species 

O j m m o n nams 

DarlMr, Maryland 
Darter, Oknioosn 

^.Darter, slnckwalet 
- Iffifl"' snail 

Uarlrjt, watercress 
Gambusia. Big Bend 
Gambusia, Clear Crook 
Gambusia. Amlstad (=Gf)o-

denough). 
Gambusia, Pecos 
Gambusia. Son Morcos 
Killifish. Pahrump 
Madtom. Scioto 

f M ^ t o m , yellovdin 
Nrkogigi (catlisti) 
Piko. bluo 

Pupfish, Ash Meadows Amar-
gosa. 

Puplish, Ojmancho Springs 
Pupfish, Devils Hole 
Pupllsh, Leon Springs 
Pirpfish, Owens River 
Pupfish, Warm Springs 
Squawlish, Coloiado 

Stickleback, unarmorod thteo-
splne. 

sturgeon, shortnose 
I nngo , Mlyoko (Tokyo blttori-

ing). 
Temolok. Ikon (minnow) 

Topminnow, Gila 
Totoaha (sonlroul or wooMlsh) 
Trout. Apache ( = Arizona) 
Trout. Gila 
Trout, greenback cutthroat 
Trout, lohontnn cullhroni 
Trotrt. Little Kern golden 
Troul. Pnitito cutthroat 
Woundfin 

Scientific namo 

SNAILS 

Snail, Cblttenango ovate 
amber. 

Snoil, flat spired Ihree-loothod.. 
Snait, Iowa Pleistocene 
Snoil. Manus Island troo 
Snail, noonday 
Snail, Onhu tree 
Snail, pnlnlod snake collod 

Etheostoma soUara 
Etheostoma okaloosae... 
Etheostoma boschungl... 
Percina tannsi 
Etheostoma ntichala 
Gambusia galgai. 
Gambusia hetarochlr. 
Gambusia amistadensis. 

Gambusia nobllis 
Gambusia gaorgal 
Empetrichthys tatos 
Notutus tiautmanl....: 
Notunis ftaviplnnis 
Cdreobngrvs Ichikawal. 
Stizostod'on vitreum glaucum.. 

Cyprinodon nevadensis miontKfes. 

Cyprinodon elegans 
Cyprinodon diahoHs 
Cyprinodon bovinus 
cyprinodon radiosus 
Cyprinodon nevadensis pectoral is. 
f^ychochoilus tuckis 

Gasterosleus acvtoatus wiltiamsonl. 

Acipenser brevirostrum.. 
Tanakia tanago 

Probarbus Jullienl.. 

Poeciliopsis occidentalis 
Cynoscion macdonaldi. 
Salmo apache 
Snimo gitaa 
Salmo clarkl slomias 
Salmo clarkl honshawi 
Salmo aguabonita whitel,... 
Salmo clarkl saleniris 
Ptagoptorus arpentisslnwS. 

Succlnea chittanengoensis. 

Triodopsis platyeayoides 
Discus matxHnlockf 
Papusfyta pulcherdma 
Mesodon clarkl nantahala 
Aehntinena spp. (nil species). 
Anguispira picta 

Historic range 

U S A . (Maryland) 
U.S.A. (Florldn) 
t r S A . (AL. TN) 
t I S A . (AL, GA. TN), 
ITS A. (Alabama) 
U.S.A. (Toxas) 

do 
do 

U S A . (NM, TX) 
U S A . ( loxas) 
U S A . ( N e v a d a ) 
U S A . (Ohio) 
U S A . (GA. TN, VA) 
Jnpan 
U.S.A. and Canada (Lakes 

Orilorin). 
U S A . (Hcvada) 

Erie, 

t l .S A. (Texas) 
U S A. (Nevada) 
U S A . (Texas) 
U S A . (California) 
U S A (Mevnda) 
U S A . [,\7., CA, CO, NM, NV. UT, 

WY), Mexico. 
U.S.A (California) 

Vertebrate population where 
endangered ot threatened Status 

When 
Rsted 

U S A . and Canada (Allanllc Coast). 
Japan 

Thailand, Camtwdia, Viotnam, Ma. 
loysia, Laos. 

U S A . (AZ. NM). Mexico 
Mexico (Gulf of California) 
U S A . (Arizona) 
U S A . (New Mexico).... 
U S A (Colorado) 
l i s A (CA, NV) 
U S A (California) 

do ; 
U.S.A. (AZ, NV. UT) 

U.S.A. (New York). 

U S A . (Wost Virginia) 
U.S A (lown) 
Admiralty Islands (Manus Islands). 
U S A . (North Carolina) 
U S A (I lawnll) 
U.S.A. ( lonnossee) 

..do.. 

..do.. 

..do,. 

..do.. 

..do.. 

..do.. 

..do.. 

..do.. 

..do., 

..do.. 

..do.. 

..do.. 

..do.. 

..do.. 

..do.. 

..do. 

. .do. 

. .do. 

. .do. 

. .do. 

. .do. 

. .do. 

..do. 

. .do. 
...do. 

..do.. 

..do.. 

..do.. 

..do.. 

. .do. 

..do., 

. .do. 

. .do. 

. .do. 

. .do. 

NA.. 

NA . 
NA . 
NA . 
NA . 
NA . 
NA. 

1 
6 

28 
12 

2 
1 
1 

93 

2 
98 

1 
t o 
28 

3 
1 

1 t7E, 
127E 

1 
1 

102 
1 
2 
1 

1 
3 

15 

1 
45 

1.8 
1 

1,38 
2 . 9 

, 37 
1,8 

2 

41 

41 
41 

3 
41 

106, 112 
41 

CriUcaf 
habitat 

NA 
NA 

17 95(e) 
17.95(c) 

NA 
NA 
NA 
NA 

NA 
17.95(0) 

NA 
NA 

17.95(o) 
NA 
NA 

17 95(e) 

NA 
NA 

17.95(0) 
NA 
NA 
NA 

NA 

NA 
NA 

NA 

NA 
NA 
NA 
NA 
NA 
NA 

17.95(o) 
NA 
NA 

NA 

NA 
NA 
NA 
NA 
NA 
NA 

Special 
rules 

NA 
NA 

1/.44(r) 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 

17.44(c) 
NA 
NA 

NA 

NA 
NA 
NA 
NA 
NA 
NA 

NA 

NA 
NA 

NA 

NA 
NA 

17.44(0) 
NA 

ir44(f) 
17 44(a) 
17 44(e) 
17.44(a) 

NA 

NA 

NA 
NA 
NA 
NA 
NA 
NA 



Epeclos 

,,r>i..v^n nnmo 

SnaH, Virginia (ringed mountain. 

C L A M S 

_ ^ a r l y mussel, Alabama laeip... 
_£ea' ty mussel Appalachian 

monkeylnce. 
•>_CciirIy musse l , birdwing 

Pearly mussol Cumberland 
bean. 

. , ,PoarIy mussel, Cumberland 
monkeylaco. 

Pearly mussol, Curlls' 

_£oar1y mussol dromedary 
*.,£oariy mussel green-blossom. 

Pearly mussel Higgins' eyo 
Poariy mussel Nicktin's 
Pearly mussel, orange-footed.. 

..Pgarly musse l pala lilllpuL... 

~£aarty mussel, pink mucket. 

Pearfy mussel Sampson's... 

Poariy mussoL Tampico 

""^EflBriy mussel, tuberclod blos
som. 

_ Pearly mussel turgid blossom... 

Pearly musse l white cat's pnw. 

.-Eflprly mussel, whllo warty-
hack. 

Poariy musso l yellow-blossom, 

, ^ t ) l oe . fine-royod 
.£JOloo. rough 

^J ' ig toe, shiny 
Pockottiook. lot 

«B j [ i lo shell, lan 

CnilSTACCANS 

Amphlpod, Hny's spring, 
Isopod, Marlison Cave.... 
Isopod, Socono 

INSECTS 

Beetle. Delta green ground 
Beetle, valley elderberry longh-

om. 

' Sclontlflc nnme 

Polygyrisctis virginianus.. 

Lampsilis virascens.. 
Ouadrvia sparse 

Conraditia caelafa 
Vitlosa ( ^ M i t r o m y a ) trabalis. 

Ouadrula Intermecfia 

Epioblasma {!=Dysnomia) floren
tina curtisi. 

Dromiis dromas 
Epioblasma i =Dysnom la ) torulosa 

gubemacufum. 
Lampsilis higginsi 
Megalonalas nicklineana 
Plethobasus cooperianus 

Toxolnsma {<^Carunculina) cylin-
drella. 

Lampsilis orbicvlata 

Epioblasma i ^Oysnom ia ) samp-
soni. 

Cyrionaias lampicoensh tacoma-
tensis. 

Epioblasma ( ^Dysnomla ) torulosa 
tonilosa. 

Epioblasma ( ^Dysnomla ) turgi
dula. 

Epioblasma l ^ D y s n o m i a ) sulcata 
delicnta. 

Plethobasus cicalricosus 

Epioblasma ( ^Dysnomla ) floren
tina florentina. 

Pusconaia cuneolua 
Pteurobema plenum 
Pusconaia edgariana 
Potamilus i—Proptera) capax 
Epioblasma walked 

Siypobromtis hayl. 
Antrolana lira 
Thermosphaeroma (•= Exosphaer-

oma) tharmciphitus. 

Elaphnis viridis 
Desntocervs califomlcus dimor

phus. 

I llsloric rari 

U.S.A. (Virginia) 1 

( I S A . (AL. TN).. 
U.S.A. ( I N , V A ) . 

do ;.. 
U.S.A. (Kentucky). 

U.S.A. (AL, TN, V A ) . 

U.S.A. (Missouri) 

U S A . (TN, V A ) . 
do 

U S A . (IL. IA, MN, MO, NE. Wl) 
Mexico 
U.S.A. (AL. IN. IA, KY. OH, PA, 

TN) 
U.S.A. (AL, TN) 

U S A (AL. IL, IN, KY, MO, OH. 
PA. TN. WV). 

U.S.A. (IL, IN) 

Moxico 

U.S.A. (IL, KY, TN, WV).. 

U.S.A. (AL, TN) 

U.S.A. (IN, ML OH) 

U.S.A. (AL, TN) 

do 

U S A (AL, TN, VA) 
U S A (KY. TN, VA) 
U S A (AL, TN, VA) 
U S A (AR. IN, MO, OH) . 
U.S.A. (KY. TN, VA) 

U S A (District o l Columbia). 
U S A . (VA).... 
U.S.A. (New Moxico) 

U S A . (Cnlilornia). 
do 

Vertebrolo population whoro 
endartgorod ot throolonod 

NA... 

NA... 
NA. . 

NA.., 
NA. . 

NA. . 

NA . . 

NA. . 
NA. . 

NA. . 
NA. . 
NA. . 

NA. . 

NA. . 

NA., 

NA., 

N A „ 

NA.. 

NA.. 

NA.. 

NA.. 

NA., 
NA . 
NA . 
NA . 
NA. 

NA. 
NA . 
NA . 

NA. 
NA . 

Status 

E 

E 

E 
E 

E 

E 

E 
E 

E 
E 
E 

E 

E 

E 

E 

E 

E 

E 

E 

E 

E 
E 
E 
E 
E 

E 
T 
E 

T 
T 

WheiS 
listed 

41 

15 
15 

15 
15 

15 

15 

15 
15 

15 
15 
15 

15 

15 

15 

15 

15 

15 

15 

15 

15 

15 
15 
15 
15 
27 

115 
123 

, 36 

100 
99 

Critical 
habHal 

NA 

NA 
NA 

NA 
NA 

NA 

NA 

NA 
NA 

NA 
NA 
NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 
NA 

1 NA 
NA 
NA 

NA 
NA 
NA 

17 95(1) 
17.95(1) 

V.w.4^ 
M ^ 

1 

NA 
1 
1 

NA 
NA 

NA 
NA 

NA 

NA 

NA 
NA 

NA 
NA 
NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

, NA 
NA 
NA 
NA 
NA 

NA 
17.46(8) 

NA 

NA 
NA 

O 

•1,1 l j 
• 

' i 

1 t 
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Spodes 

O j m m o n namo 

B'/tlerfly, Bahama swallowtail 
Butlorfly, EI Segundo blue 

Butterfly, ( nnge's melalmark 
Butterfly, Lotis blue 
Butterfly, mission blue 
Biittertty: Oregon sHveispot 
Butterfly: Palos Verdes bloo 

Bullerlly, Son Onmo einn 
Butterfly, Schnus swallowtail 
Buttertty, Smith's blue 

Moth, K c m primrose sphinx 

Sclontlflc name 

Papilio andraemon bonhotei 
Eiphitotes i^Shi j Imiaeoldes) bat-

toides aitynl. 
Apodemia mormo tangel 
Lycaeides arpy/rognomon tolls 
Icaricia karioldes misslonansis 
Speyt^a zerena hippolyta , , 
GIniicopsycha lypdamus palosvor-

desensis. 
Caltophrys mossH baynnsis 
Papilio aristodemus ponceanus 
Euphilotes I rr ShI/imiaeotdes) cn-

opfns smitM. 
Fuprosorplnus eulerpa 

I 

Historic range 

U S A. (F l ) , Bahamas 
U S A (CBtllornIa) 

do 
. do 
. . .do 
U S A (OR WA) 
U.S.A. (California) 

do 
U S A . (Florida) 
U.S A. (Calilornla) 

do 

Vertebrate poputatksn wt>ere 
ortdangered or threatened 

NA 
NA 

NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 

NA 

Status 

T 
E 

E 
E 
E 
T 
E 

E 
T 
E 

T 

When 
Rsted 

13 
14 

14 
14 
14 
95 
96 

14 
13 
14 

91 

Critical 
habHal 

NA 
NA 

NA 
NA 
NA 

1795(1) 
17.95(i) 

NA 
NA 
NA 

NA 

Speda l 
rules 

17,4 7(a) 
NA 

NA 
NA 
NA 
NA 
NA 

NA 
17.47(a) 

NA 

NA 

11 

#—Indicates FR where species was delisted; relisting o l the spocles Is Indicated by subsoquont numbor(s). 
E—Indicates Emergency rulo publication (see FR document lor elfecllvo dnIos); Biibsoquenl numbor(s) Indlcpio FR llnal rule. If applicable. 
E r recnvE D A T E ^/oTE: At 40 FR 612. Jnnuory 5, 10113, Iho Ash Meadows speckled dace and the Ash Meadows Amargosa pupfish wore again added by on emergerKy rule to t m 

Endangered Species list. This emergoncy delermlnollon wss offecthro January 5, 1983, end vrffl expire September 2, 1083. 
EoiToniAL N O T E : For "When l is led" dial lons, see Hst following. 
1 - 3 2 TR 4001; March 11, t9f l7. 
2—35 FR tf;047; Octobor 13, 1970. 
3—35 FH 6195; June 2. 1970. 
4 - 3 5 FR 16320. December 2. 1970. 
5—37 FR 6176; March 30, 1972. 
6 - 3 8 FR H678 ; June 4, 197.1. 
7—39 FR 41991; December 30, 1974. 
8—40 FR 29061; July 16. 1975. 
9—40 FR 31736: July 20, 1975: 
1 0 - 1 0 FR 11151; Soplember 25, 1075. 
11—40 FR 44116; Seplemhor ?6, 1975. 
1 2 - 4 0 FR 47506; October 9, 1975. 
13—41 FR 17710; April 26. 1976. 
14—41 FR 22041; Juno I . 1976. 
15—41 FR 24064; Juno 14. 19/6. 
16—41 FR 45993; Octobor 19, 1976. 
17—41 FR 51021; November 19. 19/6. 
te—41 FR 5 I 6 I 2 ; November 23, 19/6. 
19—41 FR 53034; December 3, 19/8. 
20—42 TR 2076; January 10, 1977. 
21—42 FR 2968; January 14. 19/7. 

2 3 - 4 2 FR 28137; Juno 2. 1977. 
24—42 FR 20545; .hinn 3, 1977, 
2 5 - 4 2 FR 37373; July 21 , 1977. 
26—42 FR 40605; August 11, 1977, 
27—42 FR 42353; August 23. 1977. 
2 8 - 4 2 FR 45528; September 9, 1977. 
2 9 - 4 2 FR 50755; November 11. 1977. 
30—42 FR 60745; November 29, 1977, 
31—43 FR 3715; January 27. 19/8. 
32—43 FR 4026; January 3 1 , 1078, 
33—43 FR 4(521; Febmary 3, 1978. 
3 4 - 4 3 FR 6233; Febninry 14. 1978. 
3 5 - 4 3 FR 9612; M.irch 9, 19/8. 
3 6 - 4 3 FR 12691; March 27, 19/6. 
3 7 - 4 3 FR 15429; April 13. i g / B . 
38—43 FR 16345; April 10. 1976. 
4 0 - 4 3 FR 20504; M,iy 12. 19/8. 
4 1 - 4 3 FR 28932; July 3. 19/8. 
4 2 - 4 3 FR 32008; July ?0, 19/6, 
43—43 FR 344 /0 ; August 4. 19/8. 
44—43 FR 44812; September 28, 1978. 

45—44 FR 21289; April 10, 1979. 
4 6 - 4 4 FR 23064; April 17, 1979. 
40—44 FR 29480; May 2 1 , 1979. 
50—44 FR 37126; June 25, 1979. 
5 t _ 4 4 FR 37132: Juno 25, 1979, 
52—44 FR 42911; Juty 20, 1979. 
54—44 FR 49220; Augusi 2 1 . 1979. 
55—44 FR 54007; Soplember 17, 1979. 
6 0 - 4 4 FR 59084; October 12. 1979. 
B 5 - 4 4 FR 69208; November 30. 1979. 
6 8 - 4 4 FR 70677; December 7, 1979. 
67—44 FR 75078; December 18, 1979. 
88—45 FR VJOIO; March 20, 1980. 
9 0 - 4 5 FR 21833; Apnl 2. 1980. 
91—45 FR 24090; April 8, 1980. 
92—45 FR 27713; April 23, 1980. 
93—45 FR 26722; April 30. 1960. 
0 4 - 4 5 FR 35821; May 28, 1980. 
9 5 - 4 5 FR 44935; July 2, 1980. 
96—45 FR 44939; July 2, 1980. 
97—45 FR 47352; July 14, 1980, 

98—45 FR 47355; July 14. 1980. 
99—45 FR 52803: August 8. 1990 
100—45 FR 52807; Augusi 9, 1980 
102—45 FR 546/9 ; August 15, 1980. 
103—45 FR 55654; August 20, 19«0 
105—45 FR 63812; September 25. 1980. 
106—45 FR 65132; October 1, IPSO. 
109—48 FR 3178; January 13, 1981, 
111—46 FR 11665; February 10, 1961. 
112—46 FR 40025; August 6. 1981. 
113—48 FR 40664; August 10. 1981. 
114—4 7 FR 4204; January 28. 1982. 
115—47 FR 5425; Feb rua^ 5. 1982. 
t i 7 — 4 7 FR 19995; May 10. 1982. 
119—47 FR 31670; July 2 1 . 1982 
123—47 FR 43701; October I , 1982 
1?4—47 FR 43962; October 9. 1982 
125—4 7 FR 46093; October 15. 1982. 
127—48 FR 812; January 5. 1983 
128—48 FR 1726: JonoOfY 14. 1983. 
129—48 FR 28464; June 22, 1983. 

M 
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: 1* Endanpered and 
p*i 

); The list in this aection conUins lhe 
uames of all spedes of plants which 
nave been detennined by the Services to 
De Endangered or Threatened. It also 
contairu the names of spedes of plants 
'Jeated as Endangered or Threatened 
oecauae they are sufTidently •imilar in 
appearance to Endangered or 
Threatened species (see § 17.50 e/se?.). 

(b) The columns entitled "Sdentific 
Name" and "Common Name" define the 
spedes of plant within the meaning of 
the Act. Although common names are 
induded, they cannot be relied upon for 
identificaticn of any specimen, since 
they may varj' greatly in loca) usage. 
The Services shall use the most recently 
accepted scientific name. In cases in 
whidi confusion might ahae, a 
Eynonym(8) will be provided in 
parentheses. The Services shall rely to 
the extent practicable on the 
IntemaUonal Code of Botanical 
Somencioture. 

(c) In the "Status" column the 
following symbols are used: "£" for 
Endangered, "T" for Threatened, and "E 
[or T) (S/A)" for similarity of 
appearance spedes. 

— (d) The other daU in the list are 
nonregulatorv in nature and are 
proviiied for the information of the 
reader. In the annual revision and 
compilation of this Title, the following 
information may be amended without 
public notice: the spelling of spedes' 
names, historical range, footnotes, 
references to certain other applicable 
portions of this Titie, synonyms, and 
more current names. In any of these 
revised entries, neither the species, as 
defined in paragraph (b) of this section, 
nor its status may be changed without 
following the procedures of Part 424 of 
this Title. 

(e) The "Historic Range" indicates the 
known general distribution of the 
species or subspecies as reported in the 
current scientific literature. Tne present 
distribution may be greatly reduced 
from this historic range. This column 
does not imply any limitation on the 
application of the prohibitions in the Act 
or implementing rules. Such prohibitions 
apply to all individuals of the plant 
species, wherever found. 

(f)(1) A foomote to the Federal 
Register publicationls) hsting or 
reclassifying a species is indicated 
under the column "When Listed." 
Footnote numbers \ o i \ 17.11 end 17.12 

are in the sane numerical aequence, 
since planu and animais may be Ustad 
in the same FedarsJ Regiaiar document. 
That documenL at least since 1973, 
indudes a suiement indicating the basis 
for the listing, as well as the effective 
date(s) of said hsting. 

(2) The "Spedal Rules" and "Critical 
Habitat" columns provide a cross 
reference to other sections in Parts 17, 
222,226, or 227. The term "NA" (not 
applicable) appearing in either of these 
two columns indicates that there are no 
spedal rules and/or Critical Habitat for 
that particular spedes. However, all 
other appropriate rules in Paru 17,217-
227, and 402 still apply to that spedes. In 
addition, there may be other rules in this 
Title thet relate to such plants, e.g., porl-
of-entry requiremenu. It is not intended 
thet the references in the "Spedal 
Rules" column hst all the reguletions of 
the two Services which might apply to 
the spedes or to the regulations of other 
Federal agendes or Sute or local 
govemmenu.. 

Ig) Tbe listing of a particular taxon 
includes all lower taxonomic uniu [see 
i 17.11lg) for examples). 

(b) The "List of Endangered and 
Threatened PlanU" is provided below: 

J 
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species 

SclonllFic name Common name 
Historic ronge Status 

When 
Rsted 

Critical 
hoNto l 

Special 
rules 

Al lsmataceae-Walor-planlain family: 
Sagittaria fasdculata 

Astoraceao-Aster lomlly: 
^^Echinacea lannesseensis 

LWbchaeta venosa 
Stephanomeria malheuransis 

Berboridncooe—Barberry lamity; 
Mahonia sonnal ( = Barberis s.). 

Bolulacono—Rlrch family: 
Betula uber 

BrasslcAcone—Mustard family: 
Arabis mcdonatdiana 
Erysimum capitatum var. angustatum 

Coctacoae—Cactus family: 
Ancistrocactus tobuschH {^Echinocactua 

t , Mammitlaria I.). 
Coryphantha minima (r,-. C. nellieaa, Esco-

baria rr.. Mammlllaria n ) . 
Coryphantha ramillosa 
Coryphantha sneedil var. feel ( = f s c o -

baria L, Mammillnria L ). 
Coryphantfw snaedh var. snaotfil { = F s c o -

baria s., Mammitlaria s ) . 
Echinocaclus horizonthahnrus var. nkho -

m. 
Echlnocorotis ongelmannS vnt. purpuraus.. 
Echinocereus fondled var. kuenzled { ^ E. 

kuenztad, C. hempolil of authors, not 
Fobo). 

Echinocereus iroydii{ = F. rrvf /erfvar. / ) . . . . 
Echinocereus reichenbachi! var. altjadll 

t — E. motanocentrvs). 
Echinocereus triglochldiatus var. arizonl-

cus ( = E". adzonicus). 
Echinocereus Iriglocltidiatus vnr. Innrmis 

{ - F . coccineus vat. I., f . ptioenlceus 
vnr.7). 

Echinocereus viridiflorvs vnr. davisS ( = f . 
dnvisO). 

Neolloydia mariposensis {—Echinocaefus 
m., Echinomasltis m ) . 

Pediocacfiis b r a r t y H - Toumnya b ) 
Pediocacltis knowttonR{^. Toumeya k.) 
Padiocacttis peebleslanus var. peobta-

sinnus {^Echinocactt is p., Nai'a/oa p., 
Toumeya p., Utahia p.). 

Padiocacttis silad {^Echinocaefus a., 
Utahia s ) . 

.Sidt irorart i is t j la i i cus i ^ Fr.hinor.actus g 

Bunched anowhoad.. 

Tonnossoe purple coneflower.. 
None..... 
Malheur wire-fottuce 

Truckoo barberry 

Virginia round-loaf birch.. 

McDonald's rock-cress... 
Contra 0>3la wallllowor.. 

Tobusch nshhook cactus.. 

Nolllo cory cactus 

Bunched cory cacl i is. . . 
Loe pincushion cactus. 

Snood pincushion cactus 

Nlchol'S TorV's head cactos. 

Porplo-splnod hedgehog c o d o s . 
Kuenzlor hedgehog cactus 

Lloyd's hedgehog coctus.. 
Black lace cactus , 

Afbono hedgehog cactus 

Spineless hedgehog cactus, 

Davis' green pitaya 

Lloyd's Mariposa cactus.. 

Brady pincushion cactus.. 
Knowllon cactus 
Peebles Navajo cactus.... 

Slier pincushion coctus 

Ulnlo Basin bookless cactus. 

U.S.A. (NC, S C ) . 

U S A . (TN).. 
U S A . (HI).... 
U.S.A. (OR).. 

U.S.A. ( C A ) . 

U S A . (VA)., 

U.S.A. (CA).. 

do 

U S A (TX).. 

do 

U S A . (TX). Mexico (C^whulla). 
U.S.A. (NM) 

U.S.A. r r x . N M ) . 

U.S.A. (AZ) 

U S A . (UT).. 
U.S.A (NM) . 

U.S.A. (TX).. 
do 

U.S.A (AZ) 

U.S.A. (CO, ITT). 

U.S.A. (TX).. 

do 

U S A . (AZ) 
U S A . (NM. C O ) . 
U.S.A. (AZ) 

U.S.A. (AZ.UT) . . 

U.S.A. (CO, UT) . 

53 

49 
73 

126 

78 

39 

44 

39 

80 

81 

77 
61 

82 

71 

58 
70 

87 
68 

62 

83 

81 

77 

63 
72 
69 

64 

59 

NA 

NA 
NA 

17.96(a) 

NA 

NA 

NA 
17.96(a) 

NA 

NA 

NA 
NA 

NA 

NA 

NA 
NA 

NA 
NA 

NA 

NA 

NA 

NA 

NA 
NA 
NA 

NA 

NA 

NA 

NA 
NA 
NA 

NA 

NA 

NA 
NA 

NA 

NA 

NA 
NA 

NA 

NA 

NA 
NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 
NA 
NA 

NA 

NA 



Sclonlilic namo | i 

I Spedes 

Sclerocactus mesaa-verdaa (.^Coloradoa 
rii, Echinocaclus m , Pediocaclus m.). 

Sclerocactus wrighliaa (^^ Pediocacfiis 
w ) . 

Ostaceae—Rockrose family; 
Hudsonia montana 

Oassulareae—Slonecrop lamily: 
Dutileye traskiaa 

Cupressaceae—Cypress lamily: 
Fitzroya cupressoides 

Ericaceae—Heath lamily: 
Art lostaphylos hooked ssp. raven!!., 
nhcxtodendron chapman!! 

Euphorbiaceae—Spurge lamily: 
Euphorbia skottsbergH var. kalaetoana. 

Fobaceae-Pea lamily: 
Astragalus perianus 
Baptisia arachnifera 
Lotus dondro'ideus 

traskiaa. 
Vicia menziesH 

( = scoparius) ssp. 

I lydrophylloceao—Watorieal lamily: 
Phacelia argiilacea 
Phacelia fomiosula 

Lamlaceao—Mint lamily: 
Hnplostachys haplostachya var. angusti-

loHa. 
Hodeoma apictilnlum 
Hrit leoma todsenii 
Pogogyne abramsH 
Stenogyne angtislifoHa var. angustifoHa 

Liliaceae—Lily lamily: 
Harperocatlis f lava. 
Trillium persistans... 

Malvaceae—MciHow lamily: 
Cailirhoe scabriuscula 
Kokia cookei 
Malacothamnus clementinus. 

Nyclaginaceae—Four-o'clock lamily: 
Mirabilis macfadanei 

Onagraceae-Evening primrose lamily: 
Oenothera aviln ssp. eurekensis 
Oenothera deltoides ssp. howellii.... 

Commori narne 

Mesa Vordo cactus 

Wrighl fishhook cactus. 

Mountain golden heather.. 
I 

Santa Barbara Island l lvofoiever. 

Chilean lalso larch (—alorce).. 

Raven's manzanlla 
Chapman rhododendron., 

'Ewa Plains 'ekoko 

Rydberg milk-vetch 
Hairy rnl l lewned 
San Clomonlo Island broom.. 

Hawaiian vetch.. 

None 
North Park phacelia.. 

None.. 

McKlllrIck pennyroyal.. 
Torison's pennyroyal... 
Son Diego mesa mint.. 
Nono 

Harper's beauty... 
Persistent tri l l ium. 

Texas poppy mallow 
Cooke's kokio 
San Clomonlo Island bush-mallow.. 

MacFarlane's four o'clock. 

Eureka Valley evening primrose... 
Antloch Dunes evening-primrose.. 

Historic range 

U.S.A. (CO. N M ) . 

U.S.A. (UT) 

U S A . (NC).. 

U S A . (CA) 

Chile, Argent ina. 

U S A . (CA). 
U.S.A. (FL).. 

U.S.A. (HI).. 

U S A . (UT). 
U S A . (GA). 
U.S.A. (CA).. 

U.S.A. (HI).... 

U S A . (UT).. 
U.S.A. (CO). 

U.S.A. (HI).. 

U S A . (TX. N M ) . 
U S A . (NM) 
U S A . (CA) 
U.S.A. (HI) 

U S A . (FL) 
U.S.A. (QA. SC) . 

U S A . (TX).. 
U S A . (HI)... 
U.S.A. (CA). 

U.S.A. (ID, OR).. 

U S A (CA). 
do 

Stalus 
When 
Rsted 

75 

S8 

107 

39 

79 

85 
47 

120 

39 
39 
28 

39 

44 
121 

73 

118 
110, 112 

44 
73 

57 
39 

109, 112 
74 
28 

66 

39 
39 

' ^ 11' 
Critical I l l I 
habHal L 

NA 

NA 

17.96(a) 

NA 

NA 

NA 
NA 

NA 

NA 
NA 
NA 

NA 

NA 
NA 

NA 

17 96(a) 
17.96(a) 

NA 
NA 

NA 
NA 

NA 
NA 
NA 

NA 

NA 
17.96(a) 

NA 
I 

NA 
I 

I 

NA 
I 

NA 

NA 

NA 
NA 

NA 

NA 
NA 
NA 

NA 

NA 
NA 

NA 

NA 
NA 
NA 
NA 

NA 
NA 

NA 
NA 
NA 

NA 

NA 
NA 
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TENNESSEE DEPART;/ENT OF HEALTH AND ENVIRONMENT 

; F F I C E CCRRESP-D,\'.OENCE 

DATE: 

TO: 

FROM: 

SUBJECT: 

TIME: 

FRON': 

uj:rF 

January 20, 1987 -

MEKO TO THE FILE 

Willicm Forrester 

Carrier Airconditioner, Collerville, 

10:;?.0 A.M. 

TKD-04 406 2 

£lt "̂  

IVSF. 

/~̂  r- f ^ 

I celled John Brewer, Safety and Security C.oordi nate,>-f or 
Carrier Corporation, Collierville, Tennessee^concerning 
the loooon referenced in Tennessees' final investigation 
report on Carrier^ dated September 15, 1985. The original 
recor-: aid not specify whether the It coon cid or did not 
have any type of containment liner. ^-'y. 5:ewer inforiried 
me curing this conversation that the 
a CO f!-Cci nment liner. 

! 0 c r̂  did not have 

FFlOK': 1 D A - ; ! 

1 1 i 
TO 

1 i 
1 i 

1 .! 
— — 1 

1 

1 




